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ABSTRACT 

Quasi-equilibrium sequences of binary neutron stars are constructed for a variety of equations 
of state in general relativity. Einstein's constraint equations in the Isenberg- Wilson-Mathews 
approximation are solved together with the relativistic equations of hydrostationary equilibrium 
under the assumption of irrotational flow. We focus on unequal-mass sequences as well as equal- 
mass sequences, and compare those results. We investigate the behavior of the binding energy 
and total angular momentum along a quasi-equilibrium sequence, the endpoint of sequences, and 
the orbital angular velocity as a function of time, changing the mass ratio, the total mass of the 
binary system, and the equation of state of a neutron star. It is found that the orbital angular 
velocity at the mass-shedding limit can be determined by an empirical formula derived from an 
analytic estimation. We also provide tables for 160 sequences which will be useful as a guideline 
of numerical simulations for the inspiral and merger performed in the near future. 

Subject headings: binaries: close - equation of state - stars: neutron 



1. Introduction 

Coalescing binary neutron stars are among the 
most promising sources of gravitational waves for 
ground-based laser- interfero metric gravitationa l- 
wave detectors such as LIGO (Brown et al. 2004l)_j_ 
GEO 600 fiLiick et al 2006), TAMA300 (Ando et al 
l2005l) . and VIRGO (|Acernese et al.ll2007l) . Merger 
of binary neutron stars, together with that of black 
hole-neutron star binaries, is also considered to 
be one of the candidates for the central engines 



of sh ort-hard gamma-ray bursts (jNaravan et al 
19921 ). These facts motivate us to study coalesc- 
ing binary neutron stars. 

Binary neutron stars evolve as a result of grav- 
itational radiation reaction and eventually merge. 
This evolutionary sequence is usually divided 
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into three stages, depending on the characteris- 
tic timescales associated with orbital period and 
gravitational radiation reaction, as well as on the 
tidal effects for each neutron star. The first stage 
is the adiabatic, inspiral phase. In this phase, 
the timescale of orbital shrink due to the emis- 
sion of gravitational waves is much longer than 
the orbital period, and thus, the binary system 
evolves adiabatically. In addition, each neutron 
star can be treated as a point mass, because the 
orbital separation is much larger than the neutron 
star radius and hence the tidal deformation of the 
neutron star is negligible. In this phase, a post- 
Newtonian approximation together with the point 
particle approximation is a robust tool for deter- 
mining the orbital evolution an d for conrputin; 
gravitational waveforms (see e.g. iBlanchetl ( 200' 
and references therein). 

The second stage is called the intermediate 
phase or the quasi-equilibrium phase. In this 
phase, the binary system is considered to be still in 



the adiabatic, inspiral phase, but we need to take 
into account tidal effects on each neutron star, i.e., 
hydrodynamic effects in neutron stars, as well as 
full effects of general relativity, because the orbital 
separation between two neutron stars is only a few 
times of the neutron-star radius and thus they are 
in a strong two-body gravitational field. One of 
the aims of the present paper is to contribute to 
the understanding of this phase. We will explain 
more details about the purpose of the present pa- 
per later. 

The last stage is the merger phase, for which 
the timcscale of orbital shrink becomes shorter 
than the orbital period and thus the evolution 
of the system proceeds in a dynamical man- 
ner. Furthermore, the system becomes highly 
general relativistic, because the compactness of 
the system, defined by the ratio of the gravi- 
tational radius to the radius of the system, be- 
comes larger than ~ 0.2. To clarify the merger 
phase, numerical relativity is the unique approach. 
Since the first fully general re lativistic merge r 
simulation was performed by IShibatal (|l999l ). 
huge effort has been devo t ed iii this research 
field (IShibata fc Urvij I2OO0I I2OO2I: IShibata et af 
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2003, '2005; 'Shibata & Taniguchi'2006' 'Duez et ah 
2003; Miller et al. 2004; Anderson et al. 2008a, J 



Yamamoto et al.l2008tlLiu et al.ll2008l:lBaiotti etal 



2008: iGiac omazzo et a l."2009': 'Kiuchi et al."2009l 
20Tflh. rSee e . g. [Oec hslin & Janka (2007) and 



Oechslin et al.l (|2007l ) for works focusing on the 
micro-physics in a neutron star but not in fully 
general relativistic framework.) 

Now we return to the intermediate phase and 
explain the purposes for studying the quasi- 
equilibrium phase of binary neutron stars in gen- 
eral relativity in detail. There are two roles for 
this study. One is to clarify the physical condi- 
tions in this phase, for example, how large the tidal 
deformation of a neutron star is, when the mass- 
shedding from the neutron star occurs, and what 
the orbital angular velocity at the mass-shedding 
limit is. The other is to provide initial data for 
studying the merger phase by numerical relativ- 
ity simulations. Numerical relativity, in which 
Einstein's evolution equations are solved, requires 
initial data that satisfy Einstein's constraint equa- 
tions and also that should be as physical as possi- 
ble. Obviously, it is important to derive accurate 
initial data for a scientific study. Constructing 



such initial data is just obtaining relativistic bi- 
nary neutron stars in quasi-equilibrium. 

The first effort on this issue was devoted to con- 
structing corotating binary neutron stars in gen- 
eral relativity because implementing a numerical 
code for computing such s olutio n s is relatively easy 
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1X9 981: lUsui et al.l boOoE lUsui fc Eriguchil 120021: 



iTaniguchi fc Gourgoulhoni 2002b. l2003t iTichv 



and Bildsten fc Cutler 



(|1992I ). however, found that the timescale of coa- 
lescence driven by the gravitational-radiation re- 
action is much shorter than that of synchroniza- 
tion due to the viscosity in a neutron star. This 
implies that if the spin angular velocity of neutron 
stars is much smaller than the orbital angular ve- 
locity in a late inspiral phase, we can regard the 
rotation state of a neutron star to be approxi- 
mately irrotational for the subsequent phase until 
the merger sets in. Additionally, any neutron star 
spins down due to electromagnetic radiation dur- 
ing its life from birth to the coalescence. The 
spin down timescale of a neutron star in a known 
binary is at longest as short as the coalescin g 
timescale (larger than ^10^ vrs: iLorimeiJ |2008[) . 
Moreover, the spin period of neutron stars in a 
known binary is always larger than 20 ms which 
is ~ 10 times larger than the orbital period in the 
late inspiral phase just prior to merger, 2-3 ms. 
Therefore, we can conclude that the irrotational 
fiow is physically more realistic o 

Under the assumption of irrotation, formula- 
tion for solvi ng relativistic hydrostatic equations 
was derived (iBonazzola et al.l Il997l : lAsadal Il998t 
Shibatall 19981 : lTeukolskvlll'998h . Soon after the for- 



mulation was derived, quasi-equilibrium sequences 

of irrotational binary neutron stars were cal- 
I ' ' — 1 1 — ■ — -1 I 

culated (Bonazzola et al. 19991; Marronetti et al 



I999I: lUrvil fc Eriguchi 200Q: lUrvu et al.l l2000t 



Gourgoulhon et al.ll2001l:lTaniguchi fc Gourgoulhon 
2002bl . l2003t iBeiger et al.l l2005l ). based on the 



Isenberg-Wilson-Ma thews (IWM) approximation 

to general relativity (|Isenberdl978ll2008tlWilson fc Mathewsl 



^If a first born neutron star in a binary was strongly recycled 
during the evolution of the companion, it may result in fast 
rotation and weak magnetic field. In such a case, the neu- 
tron star may rotate on the order of milliseconds even just 
before the merger. Some effort to approximately construct 
quasi-equilibrium, non-corot ating, and non-irrotational bi - 
nar y systems is reported in IMarronetti &: Shapird 1 120031 ) 
and lBaumgarte fc Shapiro! lJ2009t ). 



1989I ). fSee lShibata et alj (12004 for an a dvanced 



formulation and lUrvu et alJ ([2OO6I l2009l ) for the 
results.) Even though a lot of sequences have 
been, so far, calculated, systematic survey has not 
yet been done. In particular, unequal-mass, irro- 
tational binary neutron stars with an equation of 
state other tha n single polytroye has not been stud- 
ied in detail. In lTaniguchi fc Gourgoulhonl ( 2002bl . 
I2OO3), quasi-equilibrium sequences of unequal- 
mass binaries were calculated, but a polytropic 
equati on of s tate (EOS) was use d. In lBeieer et al 



(|2005l ) and lUrvu et all (|2009l ). non-polytropic 



EOSs were used, but quasi-equilibrium sequences 
of non-equal-mass binaries were not computed. 
Actually, unequal-mass, irrotational binary neu- 
tron stars with realistic EOSs in quasi-circular 
orbits were constructed and used initi a l dat a 
for merger simulatio n s in Shibata et al.l ( 2005 \, 
Shibata fc Tanieuchil (|2006l ). and iKiuchi et al. 



( 2009ll2010l) FI We. however, have not constructed 



sequences, and rather computed only some initial 
data sets for each neutron star mass. The purpose 
of the present paper is to complete the issue and 
to provide a database of the sequences. 

To compute unequal-mass binary systems of 
arbitrary mass ratio, we develop a new code 
for the present research, because the numer- 
ical co de that we developed for the p r evious 
works (JTaniguchi fc Gourgoulh"onl l2002bl l2003l ) 
had a problem with calculating binary systems 
composed of significantly different-mass neu- 
tron stars in general relativity even though the 
problem was not in Newtonian computation 
(JTaniguchi fc Gourgoulhonl l2002al ). As we will 
explain in Section 2, the method to determine the 
center of mass of unequal-mass binary systems, 
i.e., the position of the rotation axis, caused the 
problem in the previous code, but we have over- 
come it by employing a new method. 

In addition, we employ a wide variety of EO Ss; 
piecewise polytropic EOSs ( Read et al.ll2009a "bl). 
tabulated realistic EOSs derived from nuclear 
physics, and fitted EOSs to the tabulated real- 
istic EOSs. Some of the first and se c ond E OSs 
w ere, respective l y, use d in lUrvu et al.l (|2009l ) and 



Beiger et al.l (J2005I ). but we adopt a wider set 



•^We use the term "realistic equations of state" for the EOSs 
derived from nuclear physics, although no one really knows 
a realistic one. 



of EOSs in this paper. Furthermore, we system- 
atically study the u neq ual-mass binaries, whereas 
Beiger et al] (|2005[ ) and lUrvil etHI (|2009f ) focused 



only on the equal-mass case. 

This paper is organized as follows. We briefly 
review the basic equations and explain the im- 
provement of the numerical code in Section 2. In 
Section 3, the results for the code test are shown. 
In Section 4, we show numerical results and dis- 
cuss the effects of EOS on each sequence. Section 
5 is devoted to a summary. Throughout this pa- 
per we adopt geometrized units with G — c — 1, 
where G denotes the gravitational constant and c 
the speed of light. Latin and Greek indices denote 
purely spatial and spacetime components, respec- 
tively. 

2. Formulation 

In this section, we briefly describe the basic 
equations to be solved and the method to cal- 
culate a quasi-equilibrium configuration in cir- 
cular orbits. For more details, we wo u ld lik e 
to recommend reader s to re fer to ICookl (2000 1. 
Ba unigarte fc Shapiro! (J2003l ). and iGourgoulhon 
(.20071) for the part of gravitati onal field equations, 
and IGourgoulhon et al.l (|200l[ ) for that of hydro- 
static equations. 

2.1. Gravitational field equations 

The line element in 3+1 form is written as 

ds^ = g^^dx'^dx'^ , 

= -a^dt^ + -fij{dx' + I3'dt){dx^ + j3^dt), 

(1) 

where g^u is the spacetime metric, a is the lapse 
function, /3' is the shift vector, and 7ij is the spa- 
tial metric induced on a spatial hypersurface St. 
Note here that the direction of the shift vector /?' 
is the normally us ed one which has a sign o ppo- 
site to that used in Gourgoulhon et al. (I2OOII) and 



Taniguchi fc Gourgoulhonl (|2002bl |2003[) . The 
spatial metric 7^^- is further decomposed into the 
conformal factor -0 and a background metric 7^^, 
and is written as 



7u = V'^'T^j- 
The extrinsic curvature is defined by 



(2) 



(3) 



where £„ is the Lie derivative along the unit nor- 
mal to the hypersurface Ej. We split it into the 
trace K and the traceless part Aij as 



We further rewrite the traceless part as 



(4) 



Aij — ip Aij, (5a) 



A'' 



V'-i"^*^ 



(5b) 



where Aij = jik'JjiA'^K The Hamiltonian con- 
straint, then, takes the form 

VV = -27Tij^pH+^ijR+j^'^''K^-^^-'A,A'^, 

(6) 
where V^ denotes 7'-'V,;Vj, V^ the covariant 

derivative with respect to 7^, and R the scalar 
curvature with respect to "fij. The matter term, 
Ph, in Equation ^ is calculated by taking a pro- 
jection of the stress-energy tensor. (Sec Equation 
(fnl) below.) 

Equations ©,(141), and (l5b| yield 

A'' - ^{dtf'+V'/S'+V'lS'-^f'VkP"). (7) 

Using Equation ([7]) for the traceless part of the 
extrinsic curvature, the momentum constraint is 
written as 

7^'=V,Vfe/3' -I- if '=Vfe(V,/?^) 
yj° \ a / 3 

(8) 

where the matter term, j', is calculated by tak- 
ing a projection of the stress-energy tensor. (See 
Equation (|12p below.) In addition to the Hamil- 
tonian and momentum constraints, we solve the 
trace of the evolution equation of the extrinsic cur- 
vature 

dtK - CpK = -V'"^(V,V^a + 2Vi In^pV'a) 



ATT{pH + S)+ip-''A,,A'^ + 



K^ 



,(9) 



where 5 is a matter term defined by Equation (|14p 
below. 



As mentioned, the matter terms in the above 
equations are calculated by taking the projections 
of the stress-energy tensor T^^ into the spatial hy- 
persurface Et. In the present paper, we assume an 
ideal fiuid and adopt the form of T^^, as 

Ti_,y ^ {p + pe + P)ui_,Uy + Pg^^u, 



(10) 



where u^ is the fluid 4-velocity, p is the baryon 
rest-mass density, e is the specific internal energy, 
and P is the pressure. Defining the future-directed 
unit normal to E^ as n^, the projections of T^ii/ can 
be written as 



Ph = 


= n^n.T''^ 


(11) 


f ~ 


. -7>.^''^ 


(12) 


Jij - 


^ifilju-^ 5 


(13) 


s = 


- 1 'JlJ- 


(14) 



A/?* + Irj^kQ^^g^pj^ ^ 167r$V^i' 



The set of equations, dl])-®, has four func- 
tions that we can choose freely; dt")"^^ , dtK, jij, 
and K. For simplicity, we chose a maximal slicing 
K = and adopt a flat metric 7^ — rjij for the 
spatial background metric in the present paper. 
We then assume the presence of a helical Killing 
vector, ^'^, and the absence of gravitational waves 
in the wavezone. Under these assumptions, it is 
natural to choose the time direction so as to satisfy 
^M = {d/dty, and to set da^^ = and dtK = 0. 
Then, the basic equations are written as 

A^ = -2n^l:''pH-l^-'AjA'', (15) 

1 

— i 

-F2i^jaj($V"^), (16) 

A$ = 27r$^'*(pH + 2S) + -^tlj-^A.,jA'^il7) 

8 

A'' = ^{v"'dkl3'+rj^''dkl3' - ^v^'dtP"), 

(18) 

where A denotes the flat Laplacian, di the flat par- 
tial derivative, and $ = aip. The derive d formu- 
lation is ca. l led the IWM approximati on ( Isenberj 
19781 boost IWilson fc Mathewslll989l ). Note here 
that a similar but more general formulation was 
recently proposed and started to be called the 
extended conformal thin-sandwich decomposition 
(XCTS; Pfciffcr & York 2003), mainly in the held 
of vacuum spacetime, i.e., black hole spacetime. 



In this new formulation, the conformal flatness is 



not assumed. (See iGourgoulhonl ( 20071 ) for a more 
detailed explanation.) 

It may be worthy to note that there is an ef- 
fort to construct quasi-equilibrium bin ary neutron 
stars b eyond the IWM approximation. IShibata et al 
( 20041 ) proposed a formalism in which all the Ein- 
stein equations are solved under the assumption 
of a helical Killing vector and artificially impos- 
ing asymptotic flatness. This formalism was used 
to solve q uasi-equilibrium binary neutron stars in 
Urvu et al. (2006. 2009) . 

When solving the set of equations, (IT5|) ~([T ^ . 
we need to impose the outer boundary conditions 
for tp, /3% and $. Because our numerical grids 
include spatial infinity by compactifying the out- 
ermost domain, we can impose the exact outer 
boundary conditions as 



^ - 


- 1, 


(19) 


13' -- 


= {n X ny, 


(20) 


$ = 


-- 1, 


(21) 



where ft is the orbital angular velocity and R is 
the radial coordinate measured from the center of 
mass of the binary system. Although the shift 
vector seen by a co-orbiting observer, /3% diverges 
at infinity, this diverging term. 



/?; 



{n X R) 



(22) 



does not affect the set of equations we solve. If we 
define the shift vector seen by an inertial observer 
as /3[jjorJ the shift vector seen by a co-orbiting ob- 
server can be written as 



/3^=/3?„,, + /3,V. 


(23) 


Because we have the relations. 




APlot = 0, 


(24) 


djPLt = 0, 


(25) 



v'^d.pi,, + ii^'^duPl,, = 0, 



(26) 



and 



substituting Equation (|23p into Equations (|T6 
and (UHl) yields 



1 



3„-i 






A'3 



"^''v^'d^Pl 



2$ 



f'dkPh 



W^kfi 



k 
incr 



(28) 



The outer boundary condition for Pl^^^ is then 
Aner = at Spatial infinity. We actually solve 
for /3? 

2.2. Hydrostatic equations 

The hydrostatic equations governing the quasi- 
equilibrium state are the Euler and continuity 
equations. For both irrotational and synchronized 
motions, the Euler equation can be integrated 
once to give 



7 
ha — = constant, 

70 



(29) 



where h = {p + pe + P) / p is the fluid specific 
enthalpy, 70 is the Lorentz factor between the 
co-orbiting and Eulerian observers, and 7 is the 
Lorentz factor between the fluid and co-orbiting 
observers. If we define the 4-velocity of the co- 
orbiting observer by v'^, the Lorentz factors are 
written as 

70 = -n% = (l-7»,t^ot^(?r'/', (30) 

7 = -v'^u^ 

where Uq is the orbital 3-velocity with respect to 
the Eulerian observer. 



TP — 



(32) 



and W denotes the fluid 3-velocity with respect to 
the Eulerian observer. 



au'^h 



(33) 



for irrotational binary systems. Here u* is the time 
component of the fluid 4-velocity and ^ is the ve- 
locity potential which is calculated by solving the 
equation of continuity written as 



V^V^* + (V^*)V^ (0 = 0, (34) 



where V^ is the covariant derivative with respect 
to (7^y. Note that the fluid 3-velocity W corre- 
sponds to the orbital 3-velocity Uq for synchro- 
nized binary systems. 



For the determination of the constant on the 
right-hand side of Equation (f29|) . we use the cen- 
tral value of the quantities on its left-hand side. 
The center of a neutron star is defined as the 
location of the maximum baryon rest-mass den- 
sity in the present paper. Equation (p9)) includes 
one more constant which should be determined for 
each quasi-equilibrium figure; the constant is the 
orbital angular velocity as we find from Equations 
([5^ . (P5)l . and dm. The method for calculating 
it will be explained in the next section. 

2.3. Orbital angular velocity and the cen- 
ter of mass of a binary system 

The method for determining the orbital angular 
velocity is as follows: we first set the rotation axis 
of the binary system to be the .Z-axis, and the line 
connecting the centers of mass of each neutron star 
to be the X-axis. Requiring a force balance along 
the j^T-axis, we impose a condition of quasi-circular 
orbit for the binary system. The force balance 
equation is obtained by setting the central values 
of the gradient of enthalpy to be zero for each star, 



d\nh 



dX 



= 0, 



(35) 



where Oa {a = 1,2) denotes the center of each 
neutron star. Because Equation (^^ includes Vt 
through Equation ([2^ . the force balance Equation 
psp may be regarded as the equation for determin- 
ing the orbital angular velocity. Equation (|35|) also 
depends on the location of the center of mass, be- 
cause Equation (|22|) includes R which is the radial 
coordinate measured from the center of mass of the 
binary system. For equal-mass binaries, the force 
balance equations for each star degenerate and the 
location of the center of mass becomes trivial, i.e., 
we can set it to the middle between two stars. For 
unequal-mass binaries, on the other hand, we have 
a couple of equations. Equation (1351) for a — 1 
and 2, for two parameters of the orbital angular 
velocity and the locat ion of the center of mass. 
In the previo us papers (JTaniguchi fc Gourgoulhon 
l2002bl 120031 ). those parameters were determined 
by solving th e couple of equations as stated in 
Section II B of lTaniguchi fc Gourgoulhon (2002a ). 
This method works for Newtonian binary systems 
(JTaniguchi fc Gourgoulhonll2002al) and also in the 
case that the difference in mass of the neutron 
stars is small for general relativistic binary sys- 



tems. However, if the difference in mass of the 
neutron stars is significantly large, the coupled 
equations. Equation (I55|) for a — \ and 2, would 
not be simultaneously satisfied at earlier steps of 
computational iteration because the state of the 
binary neutron stars is far from equilibrium, and 
as a result, the computation would fail to achieve 
the convergence to a solution. 

To avoid such crush of computation for small 
mass ratios, Mf%\^/Mf^^ < 0.8 where M^g|i (a = 
1,2) denotes the Arnowitt-Deser-Misner (ADM) 
mass for a spherical star a in isolation, we adopt 
the same method as used for black hole- neutron 
star binaries, described in Tanigu chi et al.l ( 20061 



i2007t i200&) , to determine the location of the cen- 
ter of mass; we require that the linear momentum 
of the system vanishes 

P" = -^ i K'USj = 0. (36) 

Here we have assumed maximal slicing condition, 
K = Q. Once the location of the center of mass 
is determined in an iteration step, we move the 
position of each star, keeping the separation, in 
order for the center of mass of the binary system 
to locate on the Z-axis. 

For the computation of the orbital angular ve- 
locity, we keep the method that Equation (|35l) is 
satisfied. As the readers may realize. Equation 
(1551) gives two values of the orbital angular veloc- 
ity for the unequal-mass case because there are two 
equations in Equation pSI) . Even though those 
values of the orbital angular velocity are very close 
(the relative difference is within the convergence 
level), they are slightly different because of numer- 
ical error. In the present paper, we just take an 
average of the two values. 

It may be worthy to comment on another 
method for determining the orbital angular ve- 
locity. While our method for calculating £7 is to 
require the force balance Equation ([35]) . it is pos- 
sible to obtain J7 by requiring the enthalpy at two 
points on the neutron star's surface to be equal, 
i.e., h = 1 on the surface. We confirm that the 
results of those two methods coincide within the 
convergence level of the enthalpy. 



2.4. Global quantities and a mass-shedding 
indicator 

A sequence of binary neutron stars should be 
constructed for a fixed baryon rest mass of each 
star, 



M, 



(a) 



pu 



-g(fx, a = 1,2, (37) 



as the orbital separation decreases. This is be- 
cause we regard the baryon rest mass as conserved 
as the orbital separation decreases due to the emis- 
sion of gravitational waves. Along such a constant- 
baryon-rest-mass sequence, we then monitor three 
global quantities: the ADM mass, the Komar 
mass, and the total angular momentum, as well as 
a sensitive mass-shedding indicator of a star (see 
Equation pO])). 

The ADM mass in isotropic Cartesian coordi- 
nates is written as 



zvr 



(38) 



If we use Equation ((T5|) and Gauss' theorem, the 
ADM mass can be written in terms of volume in- 
tegral as 

Madm = j (j^^PH + -^i^-'A,A'^yv. (39) 

Both of Equations ([55)1 and (15^ give the same re- 
sults relative to the convergence level of the com- 
putation. 

The Komar mass is written as 

MKomar = ^ / d'adS,, (40) 

where we use the fact that the shift vector falls 
off rapidly enough to be neglected from Equation 
(|40p. Using the boundary conditions that $ = 1 
and -0 = 1 at infinity and the definition $ = aV', 
we can rewrite Equation (|40|) as 

MKomar = ^ / (^'* ^ d'^)dS,. (41) 

Using Equations (flS)) and (ITTt . the Komar mass 
can be also written in terms of volume integral as 



47r 



27rV/($ -I- ij)pH + 47r$V'^'5 



+ ^-7(7$^-i + l)AijA'^ dV.{A2) 



The total angular momentum of the binary system 
is calculated to give 






(43) 



where X"^ is a spatial Cartesian coordinate rela- 
tive to the center of mass of the binary system. 
This equation can be also rewritten in the form of 
volume integral as 



Jr = e^jk / ^^"X^fdV, 



(44) 



where we use the momentum constraint equation. 
Similarly, the linear momentum (|36l) is written as 



P' 



^^°fdV. 



(45) 



As we mentioned, both of the global quantities cal- 
culated by surface integral at infinity and by vol- 
ume integral give the same results within the con- 
vergence level of the computation. In the present 
paper, we show the results by the volume integral. 
The binding energy of the binary system is de- 
fined as 

Eb - Madm - Mq, (46) 

where Mq is the ADM mass of the binary system 
at infinite orbital separation, as defined by the sum 
of the ADM mass of two isolated neutron stars 
with the same baryon rest mass. 



Mo 



,rNSl 



,,rNS2 

^"adm- 



(47) 



To measure a global error in the numerical re- 
sults, we define the error in the virial theorem as 
the fractional difference between the ADM and 
Komar masses. 



SM EE 



Madm — Mko 



(48) 



Madm 

We refer to 6AI as the virial error, and use it to 
measure the magnitude of numerical error in the 
ADM mass. 

Finally, a sensitive mass-shedding indicator is 
defined as 

{d{\nh)/dr),^ 



X 



(a(ln/i)/9r)poic' 



(49) 



Here, the numerator of Equation p9]) . ((9(ln h)/dr)cq, 
is the radial derivative of the enthalpy in equato- 
rial plane at the surface along the direction to- 
ward the companion star, and the denominator. 



(9(ln/i)/9r)poic, is that at the surface of the pole. 
The radial coordinate r is measured from the cen- 
ter of the corresponding neutron star. For spheri- 
cal stars at infinite separation, the indicator takes 
X = 1, while X = indicates the formation of a 
cusp, and hence the onset of mass-shedding. Note 
here that because our numerical code is based on 
a spectral method, it is impossible to construct 
cusp-like configurations, because it is accompa- 
nied by the Gibbs phenomena. This is also the 
case for the configuration with smaller values of 
X < 0.5. Thus, we stop constructing a sequence 
when X reaches ~ 0.6. 
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Fig. 1. — Mass-radius relation for spherical stars 
with piecewise polytropic EOSs. The vertical axis 
is the gravitational mass (which is the same as 
the ADM mass) in solar mass units and the hor- 
izontal axis is the circumferential radius in km 
units. The thick (black) solid , thick (red) dot- 
ted, thick (green) short-dashed, thick (blue) long- 
dashed, and thick (violet) dot-dashed curves de- 
note the case of Fi = 3.0 but logj^g Pi — 13.95 
(PwPoly30-1395), 13.55 (PwPoly30-1355), 13.45 
(PwPoly30-1345), 13.35 (PwPoly30-1335), and 
13.15 (PwPoly30-1315), respectively. The thin 
(magenta) solid and thin (orange) dotted curves 
are the case of Fi — 2.7 but logj^Q Pi = 13.45 
(PwPoly27-1345) and 13.35 (PwPoly27-1335), re- 
spectively. The thin (dark green) short-dashed 
and thin (cyan) long-dashed curves denote the 
case of Fi = 2.4 but log^g Pi = 13.45 (PwPoly24- 
1345) and 13.35 (PwPoly24-1335), respectively. 



2.5. Equations of state 

In this section, we summarize four types of 
EOSs employed in this paper. 

2.5.1. Polytropic EOSs 

The first EOS is a polytrope 



P 



Kp 



(50) 



where k is a polytropic constant and F is the adi- 
abatic index. This EOS has been often used in 
simply modeling binary neutron stars in quasi- 
equilibrium. We use this EOS only in testing our 
new code. The specific internal energy for the 
polytrope is written as 



Kp 



r-i 



1 



(51) 



For the polytropic EOS, we have the following 
natural units, i.e., polytropic units, to normalize 
the length, mass, and time scales: 



-'*'poly — ^ 



(52) 



Because geometrized units with G = c = 1 are 
adopted, the polytropic units i?poiy normalize all 
of the length, mass, and time scales. 

2.5.2. Piecewise polytropic EOSs 

The seco nd EOS is a piecew ise polytrope in- 
troduced bv lRead et al.l (|2009ai b[). In the present 
paper, we set the number of polytrope segments 
to two. Then, the EOS is written as 



P 
P 



KqP 
Kip^ 



(0 < P < Po) 
{Po < p) 



(53) 
(54) 



where the dividing density po is close to the nu- 
clear density of order ~ lO^'* g cm~^ (see below). 
The adiabatic index of the crust is set to a fixed 
value as Fq = 1.35692895, whereas we choose 
three values for the adiabatic index of the core, 
Fi = 2.4, 2.7, and 3.0. The polytropic constant 
of the crust, kq, is set to kq/c^ = 3.99873692 x 



10-8 ((g cm-3) 



3\i-ro 



in cgs units. The polytropic 



constant of the core, ki, is calculated by requir- 
ing the continuity of the pressure at the dividing 
density pa as 



To-ri 
Ki = naPo ■ 



(55) 



Table 1 
Parameters for the piecewise polytropic EOSs 



Name 


Ti 


logio Pi 


Po [g cm 3] 


ai 




PwPoly30-1395 


3.0 


13.95 


7.03317468 x 10" 


8.06036645 x 10" 


-3 


PwPoly30-1355 


3.0 


13.55 


1.23196176 X 10" 


9.84569621 x 10" 


-3 


PwPoly30-1345 


3.0 


13.45 


1.41728987 X 10" 


1.03506910 X 10- 


-2 


PwPoly30-1335 


3.0 


13.35 


1.63049750 X 10" 


1.08815874 X 10" 


-2 


PwPoly30-1315 


3.0 


13.15 


2.15795830 X 10" 


1.20264673 x 10" 


-2 


PwPoly27-1345 


2.7 


13.45 


1.06888797 X 10" 


9.00037733 x 10" 


-3 


PwPoly27-1335 


2.7 


13.35 


1.26878530 X 10" 


9.56832301 x 10" 


-3 


PwPoly24-1345 


2.4 


13.45 


6.85371121 X 10" 


7.24283128 x 10" 


-3 


PwPoly24-1335 


2.4 


13.35 


8.54665331 x lO" 


7.83658359 x 10" 


-3 



The dividing density po is calculated by setting 
the fiducial density, pi, and the pressure at the 
fiducial density, Pi. We take the fiducial density 
as log^o Pi = 14.7 where pi is in cgs units. Be- 
cause pi is larger than the dividing density po, the 
EOS has the form of Pi — niPi^ at the fiducial 
density. Using this equation and Equation ([55]) . 
the dividing density is obtained as 



logio Po = 



logio Pi - 14.7 X Fi - logio ^0 
To - Fi 



(56) 



The specific internal energy in the crust and 
that in the core are, respectively, written as 



Co 



ei 



KOP 



To-l 



To-l 
ai 



Fi-l ' 



(57) 
(58) 



where ai is a constant which is calculated by re- 
quiring the continuity of the enthalpy at the di- 
viding density po- 

We summarize the adiabatic index of the core 
Fi, the logarithm of the pressure at the fiducial 
density log^pPi, the dividing density poi ^-nd the 
constant ai in Table [I] we employ nine parameter 
sets in the present work. Figure [T] plots the mass- 
radius relation of spherical stars for the chosen 
EOSs and indicates that a wide variety of EOSs 
are modeled. 

2.5.3. Tabulated realistic EOSs 

We use tabulated EOSs for zero-temperature 
nuclear matter which are derived by using vari- 



ous theories of dense nuclear matter and differ 
ent solution methods of the many-b ody problem 
i n nuc lear physics. As described i n iBeieer et al 



(|2nn,5[ ). the EOS of iBavm et aD (Il97lh is used 
for £ < 10® g cm~'^, that of iHaensel &: Pichon 



(|1994l ) for 10® g c m"^ < P < 10" g cm 



and 

that obtained by iDouchin fc Haensell ()2001|) for 
10^^ g cm~'^ < p < Pec in the neutron star 
crust, where pcc = (0.6 — 1.4) x lO^'' g cm~^ 
is the density at the cr ust-core interface. (See 
Chamel fc Haensell (|2008l ) for a review of the EOS 



in the neutron star crust.) 

For the EOS of th e neutron star core , we se- 
l ect six EOSs: AP R dAkmal et al.lll998l). BBB2 



(iBaldo et all Il997h. BPAL12 (IZuo et^ Il999ll. 



EPS (iFriedman fc Pandharipandd ligSlT GNH3 



(' Glendenninelll985l ). and SLv4 (JDouchin fc Haensel 
120011 ). Those tabulated EOSs are interpolated by 
using the Hermite inter polation which is basically 
the same method as in ISwestvl ( 19961 ). Figure [2] 
shows the mass-radius relation for spherical stars 
in these EOSs. 

2.5.4. Fitted EOSs to the tabulated realistic 
EOSs 

The method of an interpolati on for the tabu- 
l ated r ealistic EOSs is not unique. iHaensel fc PotekhinI 
(J2005I ) introduced a fitting formula using an 
analytic function. We modified their method 
( Shibata et al.ll2005l) and derived a new fitting for- 
mula for EPS and S Ly4 to satisfy the first law o f 
thermodynamics. In IShibata fc Taniguchil (|2006f ) . 
we also derived a fitting formula for APR. In the 
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Fig. 2. — Same as Figure[T]but for tabulated real- 
istic EOSs. The thick (black) solid, thick (red) 
dotted, thick (green) short-dashed, thick (blue) 
long-dashed, thick (violet) dot-dashed, and thick 
(magenta) dot-dot-dashed curves, respectively, de- 
note the case of APR, BBB2, BPAL12, FPS, 
GNH3, and SLy4. The thin (orange) sohd and 
thin (dark green) dotted curves are the case of 
piecewise polytropic EOSs with Fi = 3.0 and 
logio ^1 = 13-45 (PwPoly30-1345) and Fi = 2.7 
and logioi'i = 13.35 (PwPoly27-1335). Those 
curves are shown for comparison. 



present paper, we construct quasi-equilibrium se- 
quences for those EOSs, fitAPR, fitFPS, and fit- 
SLy4, and compare the results with those by the 
tabulated EOSs. 

Figure [3] compares the mass-radius relation for 
spherical stars with those by the tabulated EOSs, 
APR, FPS, and SLy4. A good agreement is found 
between two corresponding results for each EOS. 

3. Code Tests 

We implemented a new numerical code based 
on the spectral method library, LORENE, de- 
veloped by the Meudon relativity group. (See the 
LORENE Web site, http://www.lorene.obspm.fr/, 
for more detailed explanations of this code li- 
brary.) Our new numerical code was tested to 
check its ability for accurately computing unequal- 
mass binary systems composed of significantly 
different-mass neutron stars as well as equal- 
mass ones with similar acc uracy to those ob 
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Fig. 3. — Same as Figure [T] but for EOSs writ- 
ten by a fitting formula. The thick (black) solid, 
thick (red) dotted, and thick (blue) short-dashed 
curves denote the case of fitAPR, fitFPS, and fit- 
SLy4, respectively. The thin (green) long-dashed, 
thin (violet) dot-dashed, and thin (magenta) dot- 
dot-dashed curves are the case of tabulated EOSs, 
APR, FPS, and SLy4, respectively. 



and lBeiger et all (|2005h . 



tained by the old code used in iGourgoulhon et al. 
()200lh . iTanieuchi fc GourgoulhonI (l2002bl l2003l) . 



3.1. Convergence tests 

The first test is to check if the convergence 
of the ADM mass of an equal-mass binary neu- 
tron star is achieved with increasing the resolu- 
tion. We choose the F = 2 polytrope and set 
the baryon rest mass of each star to A/b — 0.15 
in polytropic units. Two different orbital sepa- 
rations, d = 7.308 and 3.045 in polytropic units, 
are chosen. Those coordinate separations are, re- 
spectively, about 8.965 and 3.736 times larger than 
the coordinate radius of an isolated, spherical neu- 
tron star with the same baryon rest mass. We 
choose these separations because the former one, 
d/ajsis = 8.965, is larger than the farthest separa- 
tion in the equal-mass sequences we show in the 
present paper (d/aNS ^ 8.6) and the latter one, 
d/ajsis = 3.736, is an intermediate separation be- 
tween the farthest and the closest ones. 

Figures |4] and [5] compare the ADM mass at 
d = 7.308 and 3.045, respectively, for different res- 
olutions (for different number of collocation points 
in the terminology of the spectral method). We 
choose five resolutions, NrXNgxN^ = 49 x 37 x 36, 
41 X 33 X 32, 33 X 25 X 24, 25 x 17 x 16, and 
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Fig. 4. — Convergence test of the ADM mass of 
a binary neutron star with the F = 2 polytropic 
EOS. The baryon rest mass of each star is Mb = 
0.15 and the coordinate orbital separation is set 
to d = 7.308 (d/oNS = 8.965). The horizontal 
axis denotes the cube root of the total number of 
collocation points. The filled circles are the central 
value of each computation, and the error bars are 
drawn for an estimated error size derived from the 
virial error. 

21 X 13 X 12, where Nr, Ng, and A^^ denote the 
number of collocation points for the radial, po- 
lar, and azimuthal directions, respectively. The 
horizontal axis of these figures denotes the cube 
root of the total number of collocation points, 
y/Nr X Ng X Nff,. The error bar is drawn for an 
estimated error size derived from the virial error. 
It is found from Figure H] that the ADM mass 
for 41 X 33 X 32 [^ Nr x Ng x N^ ~ 35.11) is in 
approximately convergent level because its value 
is approximately identical to that for 49 x 37 x 36 
{^Nr X Ng X N^ ~ 40.26). The central value of 
the ADM mass for 33 x 25 x 24 ( ^Nr x Ng x N^ ~ 
27.05) is in the error bar of that for 49 x 37 x 36. 
This implies that the number of collocation points, 
33 X 25 X 24, is sufficiently large when computing 
the binary with smaller separations than d/oNS ~ 
9.0 within the fractional error of 10~^ for the ADM 
mass, which satisfies the required accuracy in our 
present computation. 

Figure [5] shows that the ADM mass for 33 x 
25 X 24 is in approximately convergent level be- 
cause its value is approximately identical to that 
for 49 X 37 X 36 at the separation of J = 3.045 
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Fig. 5. — Same as Figure|3]but for the coordinate, 
orbital separation of J = 3.045 {d/a^s — 3.736). 

(d/oNS = 3.736). The central value for 25 x 17x 16 
{^Nr X Ng X N^ ~ 18.95) is in the error bar of 
that for 49 X 37 X 36. This implies that it is safe 
to decrease the number of collocation points for 
smaller separations than d/oNS ~ 3.7 within the 
accuracy required in the present computation. 

From these convergence tests, we decide to use 
the number of collocation points of N^xNgX N^ = 
33 X 25 X 24 for larger separations and 33 x 17 x 16 
for closer ones, keeping the number of collocation 
points for the radial direction. 

3.2. An unequal-mass binary system com- 
posed of significantly different-mass 
stars 

To illustrate that our new code can com- 
pute a binary system composed of significantly 
different-mass stars, we show in Figure [6] a 
quasi-equilibrium configuration of binary neu- 
tron stars with the F = 2 polytrope whose 
baryon rest masses are Mb = 0.05 and 0.15, 
respectively. The compactness of those stars 
when they have a spherical shape is, respectively, 
C = Mf%y^/R^s = 0.04155 and 0.1452, where 
i?NS is the circumferential radius. Because the 
maximum baryon rest mass of the F = 2 poly- 
trope is Mb w 0.18, the model of Mb = 0.05 
is an extremely light neutron star. We com- 
pute this model just to demonstrate the abil- 
ity of our code. In the figure, the star on the 
left-hand side has Mb = 0.05 and that on the 
right-hand side does 0.15. The thick solid cir- 
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Fig. 6. — Contours of baryon rest-mass density 
for demonstrating the ability of constructing a 
quasi-equilibrium figure composed of significantly 
different-mass stars. The EOS we employ is the 
r = 2 polytrope. The star on the left-hand side 
has the baryon rest mass of Mb = 0.05, while that 
on the right-hand side has Mb — 0.15. The thick 
solid circles are the location of stellar surface. 



cles are the location of the neutron star's sur- 
face. The orbital angular velocity, the binding 
energy, the total angular momentum, the virial 
error, and the linear momentum of this figure are 
Man = 5.218 X IQ-^, E^/Mq = -2.816 x lO'^, 
J/M§ = 1.1626, SM = 2.027 x lO^^, and 
P^/(Moc) = 3.930 X 10"^ respectively. The 
relative difference of the binding energy from that 
obtained by the third post-Newtonian (3PN) ap- 
proximation at the same orbital angular velocity 
is about SEh ~ —6.479 x 10"**. Here we define 



6Eu = 



_ (-Bb)„ 



(E^) 



-1, 



3PN 



(59) 



where (-Eb)num and (ii^b)3PN denote the binding 
energy obtained by the numerical computation 
and that by the 3PN approximation, respectively. 
The relative difference of the total angular mo- 
mentum from that obtained by the 3PN approx- 
imation at the same orbital angular velocity is 
SJ — —1.693 X 10"'*, defining 6J similar to Equa- 
tion ([5^ . The relative error in baryon rest mass 
of the less massive star is SMb = 6.738 x 10~^ 
and that of the more massive star is 2.082 x 10~^. 
We do not find any problem to accurately con- 
struct a binary system composed of two signifi- 
cantly different-mass neutron stars. 
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Fig. 7. — Comparison of the linear momentum 
along a quasi-equilibrium sequence of an unequal- 
mass binary composed of M^^},^ = 1.25Mq and 



NS2 
ADM 



ADM 

1.45Mq stars. The EOS we select is the 



M 

piecewise polytrope with Fi = 3.0 and logj^p ^i = 
13.45 (PwPoly30-1345). The thick (black) solid 
curve denotes the results calculated by our new 
code while the thick (red) dashed one is those cal- 
culated by the old code. 



3.3. Comparison with the results obtained 
by the old code 

We compare the linear momentum of an 
unequal-mass binary neutron star along a quasi- 
equilibrium sequence for a model of piecewise 

polytrope (PwPoly30-1345) with masses of M^pj^ = 
1.25Mo and M^g|^ = 1.45Mq in Figure [71 This 
figure compares the linear momentum of the Y- 
component, where we assume that the centers of 
mass of the neutron stars are located on the X- 
axis (see Figure |6] about the location of each star). 
This shows that the present results give by more 
than two orders smaller values than those calcu- 
lated by the old code through the sequence. This 
improvement results from the change in the solu- 
tion method of the center of mass for achieving a 
convergence. Note that the linear momentum of 
the X- and Z-directions is zero within the machine 
precision because of the imposed symmetries. 

We also compare the relative difference of the 
binding energy from that obtained by the 3PN ap- 
proximation in Figure [Sj The definition of the rel- 
ative difference is shown in Equation (|59|) . The 
(black) solid curve with the filled circles denotes 
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Fig. 8. — Comparison of the relative difference of 
the numerically obtained binding energy from that 
by the 3PN approximation along the same quasi- 
equilibrium sequence in Figure [71 The (black) 
solid curve with filled circles denotes the relative 
difference of the binding energy calculated by our 
new code, and the (red) dashed curve with open 
squares is that computed by the old code. The er- 
ror bar is drawn for an estimated error size derived 
from the virial error. 



the results calculated by the new code, and the 
(red) dashed curve with the open squares is those 
computed by the old code. The error bar is drawn 
for an estimated error size derived from the virial 
error. It is found from Figure |8] that the results 
by the new code have a factor of 2-5 smaller er- 
ror bar than those by the old code except for very 
close separations {Mq^ > 0.037). Additionally, 
when we used the old code, we could not compute 
sufficiently converged figures for larger separations 
{Mq^ < 0.017), because the code fails to correctly 
determine the center of mass during the computa- 
tional iterations. For smaller mass ratio than the 
model shown in Figure [SI M^Bm/^adm - 0-862, 
the old code also fails to achieve the convergence, 
because the code crushes at earlier steps of com- 
putational iteration. 

We conclude that our new code gives results 
as accurate as those obtained by the old code. In 
addition, it can compute models with smaller mass 
ratios that the old code cannot. 
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Fig. 9. — Contours of baryon rest-mass density for 
the EOS of APR. The star on the left-hand side 
1.1 5 A/0 while that on the right-hand 
1.55M0. The thick solid circles 
denote the location of stellar surface. The axes are 
the coordinate length in km units. 

4. Numerical Results 

Quasi-equilibrium sequences for 18 EOSs are 
computed, choosing three total masses, Mq = 
2.4M0, 2.7M0, and S.OMq, and three mass ratios 
for each total mass. The computation is performed 
with the collocation points of Nr x Ng x N^f, = 
33 X 25 X 24 for larger separations and 33 x 17 x 16 
for closer ones. The number of domains which 
cover the computational region around each star 
is six for larger separations and five for closer ones. 
The results are summarized in Appendix [BI 

4.1. Contours of baryon rest-mass density 



Figures l9l-[T2l show contours of baryon rest-mass 
density for 4 EOSs in the equatorial plane. Masses 
of the stars on the left- and right-hand sides are 
^ADM = 1-15M0 and M^^l^ = 1.55Mq, respec- 
tively. All the figures are drawn for the closest sep- 
aration that we can choose. The X- and F-axes 
are measured by the coordinate length in km units. 
Figure[H|is for the tabulated EOS of APR and Fig- 
ure [TOj is for that of GNH3. The former EOS gives 
relatively compact stars, while the latter one pro- 
duces rather less compact stars. Figures [TT] and 
[T^are selected among the EOSs of piecewise poly- 
trope, PwPoly30-1345 and PwPoly24-1345. Both 
of the piecewise polytropes produce stars of a 
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Fig. 10. — Same as Figure [9] but for the EOS of 
GNH3. 
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Fig. 12.— Same as Figure g] but for the EOS of 
PwPoly24-1345. 
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Fig. 11.— Same as Figure [9] but for the EOS of 
PwPoly30-1345. 

similar size for a given mass, M^^f^ ~ I.3M0, 
but the former model, PwPoly30-1345, has a stiff 
EOS for the core (Fi = 3.0) while the latter one, 
PwPoly24-1345, has a soft EOS (Fi = 2.4). This 
difference in Fi is reflected strongly in the struc- 
ture of more massive star for which the central 
density is high and the effect of Fi is appreciated. 
By contrast, a striking difference is not seen for 
the less massive star. 

4.2. Binding energy and total angular mo- 
mentum 

Figure [13] shows the binding energy of quasi- 
equilibrium sequences for five piecewise polytropic 
EOSs. Those sequences are calculated for binary 



neutron stars composed of equal-mass stars of 
M^^li = M^gli = 1.35M0. All of the piece- 
wise polytropes we select here have Fi = 3.0, 
but the value of log^g Pi varies from 13.95 to 
13.15. The thick (red) short-dashed, thick (green) 
long-dashed, thick (blue) dot-dashed, thick (vi- 
olet) dot-dot-dashed, and thick (magenta) dot- 
dash-dashed curves denote, respectively, the re- 
sults for logigPi = 13.95 (PwPoly30-1395), 13.55 
(PwPoly30-1355), 13.45 (PwPoly30-1345), 13.35 
(PwPoly30-1335), and 13.15 (PwPoly30-1315). 
The thin (black) solid curve denotes the results 
in the 3PN approximation. The total angular 
momentum for the same EOSs is also plotted in 
Figure [141 The sequences are terminated just 
before the stars reach the mass-shedding limit, 
because the spectral method we use has a prob- 
lem in handling a cusp-like figure. We will discuss 
the endpoint in detail in Section 14.31 

Figure [T3| shows that the orbital angular ve- 
locity at the closest separation increases from 
Mofi ~ 0.029 to ~ 0.056 as the value of log^g Pi 
decreases from 13.95 to 13.15. Because the model 
with logio Pi = 13.95 (PwPoly30-1395) has the 
largest radius for a spherical neutron star among 
the models in Figure [131 the effect of tidal defor- 
mation is the largest. We understand this behav- 
ior with the help of a Newtonian analytic estima- 
tion as follows: by equating the gravity of a neu- 
tron star (NSl) attracting on a test mass on the 
neutron star's surface with the tidal force of the 
companion neutron star (NS2) attracting on the 
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Fig. 13. — Binding energy along a quasi- 
equilibrium sequence of an equal-mass binary neu- 
tron star as a function of the orbital angular ve- 
locity. Each ADM mass of the neutron stars 
is set to 1.35M0 at infinite separation. The 
EOSs are the piecewise polytrope with Fi = 3.0. 
The thick (red) short-dashed, thick (green) long- 
dashed, thick (blue) dot-dashed, thick (violet) dot- 
dot-dashed, and thick (magenta) dot-dash-dashed 
curves are, respectively, the cases of log^g Pi = 
13.95 (PwPoly30-1395), 13.55 (PwPoly30-1355), 
13.45 (PwPoly30-1345), 13.35 (PwPoly30-1335), 
and 13.15 (PwPoly30-1315). The thin (black) 
solid curve denotes the results of the 3PN approx- 
imation. 



test mass, we obtain the separation at which the 
mass-shedding will occur for NSl. The separation 
is written in the form 



'"NSl 



A 



vMnsi^ 



where A, rNSi: -^NSi, and -Mns2 denote a constant 
of order unity, the NSl's radius, the NSl's mass, 
and the NS2's mass, respectively. Eliminating the 
separation at the mass-shedding from the Keple- 
rian angular velocity fi = \/{M-nsi + -^%S2)/di^sj 
we have 



Mtnf.n 



Mu 



V^rNsi 



3/2/MNSiy/2 
V MnS2 ^ 



(61) 



where Mtot = -Mnsi + -MnS2 is the total mass. 
Taking the ratio of the orbital angular velocity at 
the mass-shedding for PwPoly30-1395 to that for 
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Fig. 14. — Same as Figure [13] but for the total 
angular momentum. 



PwPoly30-1315, we obtain 

(Mtotfi)l395 



1315, 



(Mtotfi) 



1315 



f'NSl \ 
I „1395 I 
^'NSl ^ 



3/2 



(62) 



Noting that the masses are A/nsi = -Mns2 = 
1.35M0 and tnsi is the circumferential radius, we 
have the ratio as 0.51 from Table [2j This value 
agrees approximately with the obtained ratio of 
the orbital angular velocity at the closest separa- 
tion, 

(Afofi)i395 0.029 



(Mofi) 



1315 



0.056 



0.52. 



(63) 



As a result of the smaller orbital angular ve- 
locity at the closest separation, the model with 
logjo Pi = 13.95 (PwPoly30-1395) has the nondi- 
mensional angular momentum as large as J/Mq ~ 
0.96, as shown in Figure[T4l By contrast, the most 
compact model with log^Q Pi = 13.15 (PwPoly30- 
1315) has J/M§ ~ 0.84, much smaller than 0.96, 
because the binary system can come closer than 
that composed of less compact stars. These dif- 
ferences suggest that the merger process will de- 
pend strongly on the EOS: for the stiffer EOS, the 
nondimensional angular momentum at the onset 
of merger may be too large to form a black hole 
soon, whereas for the softer EOS, it may be small 
enough that the merged object collapses to a black 
hole in a dynamical timescale ^ 1 ms. 

Figure [12] is drawn for the binding energy of 
equal-mass binary neutron stars with Mj^^],^ = 



-^ADM 



1.35M, 



©• 



The chosen EOSs are the 
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Fig. 15. — Same as Figure[T3]but for the piecewise 
polytrope with log^o Pi = 13.45. The thick (red) 
short-dashed, thick (green) long-dashed, and thick 
(blue) dot-dashed curves denote the cases with the 
adiabatic index of Ti := 3.0 (PwPoly30-1345), 2.7 
(PwPoly27-1345), and 2.4 (PwPoly24-1345), re- 
spectively. The thin (black) solid curve denotes 
the results of the 3PN approximation. 



piecewise polytrope with a fixed value of log^g Pi = 
13.45, but the value of Pi is varied from 3.0 to 
2.4. The thick (red) short-dashed, thick (green) 
long-dashed, and thick (blue) dot-dashed curves 
denote the results for Pi = 3.0 (PwPoly30-1345), 
2.7 (PwPoly27-1345), and 2.4 (PwPoly24-1345), 
respectively. For these three models, the radius of 
a spherical star for M^^,^ = 1.35M0 has almost 
the same value but very slightly more compact for 
Pi = 2.4 than for Pi = 3.0 (see Figure[I]and Table 
[5]). It is found that the orbital angular velocity at 
the closest separation increases from MqU ~ 0.044 
to 0.046 as the adiabatic index of the neutron star 
core is decreased from Pi = 3.0 to 2.4. This varia- 
tion of the orbital angular velocity is smaller than 
that by the change of logig Pi as seen in Figure 
[T31 This implies that for neutron stars of mass 
1.35M0, the variation in logigPi, which affects 
the stellar radius, results in a larger effect on the 
determination of the orbital angular velocity at 
the closest separation than the effect of Pi. The 
reason for this is that the maximum density for 
the neutron star mass of 1.35M0 is not so large 
that their structure depends weakly on Pi, which 
determines the stiffness of the core EOS. 

Figure [16] compares the binding energy of an 



Fig. 16. — Same as Figure [13] but for comparing 
the results of equal- mass binary neutron stars with 
those of unequal-mass ones. The EOS is the piece- 
wise polytrope with Pi = 3.0 and logig Pi = 13.45 
(PwPoly30-1345). The thick (red) dashed curve 
denotes the case of an equal-mass binary with 
M^^li = Af^gli = 1.35Mq, while the thick (blue) 
dot-dashed one is the case of an unequal-mass bi- 
nary composed of M^g]^ = 1.15M0 and A^adm = 
1.55M0 stars. The thin (black) solid and thin 
(green) dotted curves are the results of the 3PN 
approximation for equal-mass and unequal-mass 
binaries, respectively. 

equal-mass binary neutron star with that of an 
unequal-mass one. The EOS we choose here is the 
piecewise polytrope with Pi = 3.0 and logig Pi = 
13.45 (PwPoly30-1345). The thick (red) dashed 
curve denotes the result for an equal-mass bi- 
nary with M^^li = M^gli = 1.35M0, while 
the thick (blue) dot-dashed one is for an unequal- 
mass binary composed of Af^^]^ — I.ISM© and 
Mf^l^ = 1.55Mq stars. The thin (black) solid 
and thin (green) dotted curves are the results of 
the 3PN approximation for the equal-mass and 
unequal-mass binaries, respectively. When the 
mass ratio decreases to the value as small as 
I.I5M0/I.55M0 ~ 0.74, the fractional binding 
energy E\^/Mo and orbital angular velocity MqV, 
at the closest separation decrease by about 10%. 
The reason why the orbital angular velocity at 
the closest separation decreases for the unequal- 
mass case is that the less massive star is tidally 
deformed by the companion more massive star 
and starts shedding mass at a larger separation 
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Fig. 17. — Same as Figure [16] but for the total 
angular momentum. 



than that for the equal-mass case. The binding 
energy decreases for the unequal-mass case be- 
cause it is proportional to the reduced mass fj, = 
^adm^adm/^o according to the results of the 
3PN approximation (the ratio of the unequal- mass 
case to the equal-mass one is /Xunoq/Moq — 0.978) 
and the orbital angular velocity at the termination 
point of the sequence should be smaller. 

In Figure 1171 the total angular momentum for 
the same models as in Figure \T^ is shown along 
both equal-mass and unequal-mass sequences. 
The sequence of the total angular momentum for 
the unequal-mass case is located below that of 
the equal-mass case at the same orbital angular 
velocity. This is also because the total angular 
momentum is proportional to the reduced mass, 
according to the results of the 3PN approximation. 
However, because the orbital angular velocity at 
the termination point of the sequence is smaller 
for the unequal-mass case, its total angular mo- 
mentum is approximately the same value as that 
for the equal-mass case coincidentally. 

Finally, we show the effect of the total mass of 
binary neutron stars on the binding energy in Fig- 
ure [181 The EOS we choose for this figure is one 
of the tabulated realistic EOSs, the APR EOS. 
Figure [TSl shows the results for three total masses, 
2.4M0, 2.7Mq, and S.OM©. As the neutron star 
mass increases, the star becomes more compact 
and less subject to tidal disruption. For a binary 
system composed of more massive neutron stars, 
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Fig. 18.— Same as Figure [T3| but for the APR 
EOS. The thick (red) short-dashed, thick (green) 
long-dashed, and thick (blue) dot-dashed curves 
denote the results of equal-mass binary neutron 
stars with the total mass of Mq = 2AMq, 2.7Mq, 
and 3.0Mq, respectively. The thin (black) solid 
curve denotes the results of the 3PN approxima- 
tion. 

the two stars are necessary to come closer each 
other to reach their mass-shedding limit. This 
makes the orbital angular velocity at the mass- 
shedding limit increase for binary systems with 
massive neutron stars. Because of this effect, the 
orbital angular velocity at the closest separation is 
about 0.038 for Mq = 2AMq whereas it is about 
0.054 for Mq = 3.0Mo. We can understand this 
behavior by using Equation (|61|) . By substitut- 
ing each total mass and circumferential radius, we 
obtain the ratio of the orbital angular velocity as 



(Mtot^)2.4Me 



'2.4MQ/11.37km\3/ 



(Mtotr!)3.oA/0 V3.0Mo/11.31km 



0.71. 

(64) 

The actual ratio of the orbital angular velocity at 
the closest separation we obtained is 



{MQn)2AMe ^, 0.038 
(Afofi)3.OA/0 ~ 0.054 



0.70. 



(65) 



This value agrees again with the estimated ratio 
given in Equation (j64p . 

4.3. Endpoint of sequences 

We construct quasi-equilibrium sequences for 
three cases of total mass, three mass ratios for each 



17 



Piecewise Polytrope 

r =3.0, log,„P =13.45 



0.8- 



0.6 



0.4 



0.2- 




Piecewise Polytrope 

r, = 3.0, log,„P, = 13.45 



1.20 M^^, - 1.20 M^^ 

1.35 M^^|- 1.35 M^^ 

. . . 1.50 M ,- 1.50 M 



\ \ 



\ \ 



* \ 



I ^ I ^ I ^ I ^ I !j 

0.01 0.02 0.03 0.04 0.05 0.06 0.07 



Fig. 19. — Mass-shedding indicator x as a func- 
tion of the orbital angular velocity. The EOS we 
select is the piecewise polytrope with Fi = 3.0 
and logioPi = 13.45 (PwPoly30-1345), and se- 
quences of the equal-mass case are shown. The 
thick (black) solid, thick (red) dashed, and thick 
(blue) dot-dashed curves denote the computed se- 
quences for equal-mass binary neutron stars with 
masses of M^gJ^ = Af^DM = 1-20Mq, 1.35Mq, 
and I.5OM0, respectively. The thin (black) dot- 
ted, thin (red) dashed, and thin (blue) dot-dashed 
curves denote the extrapolated curves. 



total mass, and 18 EOSs. For all the sequences, 
we do not find the turning point of the binding 
energy and total angular momentum, which rep- 
resents the innermost stable circular orbit of the 
binary system. Instead, the sequences terminate 
at the mass-shedding limit of a less massive star. 
(For equal-mass binaries, two neutron stars reach 
the mass-shedding limit at the same time.) As ex- 
plained before, we stop constructing the sequences 
at X ~ 0.6 because our spectral method code can- 
not handle a cusp-like figure which appears at the 
mass-shedding limit. This implies that the clos- 
est separation with the largest value of Mofi we 
can calculate is not the actual endpoint of the se- 
quence. 

To determine the orbital angular velocity at 
the mass-shedding limit, we extrapolate a curve 
of the mass-shedding indicator x as a function 
of MqQ,. The procedure is as follows: we first 
make a fitting polynomial equation of x as a func- 
tion of Mofl for sequences. Then, we extrapo- 
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Fig. 20. — Same as Figure [19] but for unequal- 
mass models. The (black) solid, (red) dashed, 
and (blue) dot-dashed curves denote the com- 
puted sequences with masses of M^^J^ vs. M^^\^ 
= I.OOM0 vs. I.4OM0, 1.15Mq vs. 1.55Mq, 
and I.3OM0 vs. I.7OM0, respectively. For each 
curve above, the thick and thin ones denote the se- 
quences for less massive stars and those for more 
massive ones, respectively. The thin (black) dot- 
ted, thin (red) dot-dash-dashed, and thin (blue) 
dot-dot-dashed curves are the extrapolated ones. 

late the fitting polynomial equation to x = and 
determine the value of Mq^I at x = 0. The ex- 
trapolated value of Aigf^ at x = is defined as 
Afo^ms- Figure [in] shows such extrapolated curves 
for the piecewise polytropic EOS with Fi — 3.0 
and login Pi = 13.45 (PwPoly30-1345). The thick 
(black) solid, thick (red) dashed, and thick (blue) 
dot-dashed curves denote the computed sequences 
for equal-mass binary neutron stars with masses 
of AfNSi^ = MNS2^ = 1.2OAf0, 1.35Af0, and 
1.50Mq, respectively. The thin (black) dotted, 
thin (red) dashed, and thin (blue) dot-dashed 
curves denote the extrapolated curves. 

For unequal-mass binaries, we apply the same 
method of extrapolation to less massive stars 
which will be tidally disrupted by their compan- 
ion more massive stars. Figure [^D] shows the 
sequences and extrapolated curves for unequal- 
mass binary neutron stars for the piecewise poly- 
tropic EOS with Fi = 3.0 and log^o Pi = 13.45 
(PwPoly30-1345). The (black) solid, (red) dashed, 
and (blue) dot-dashed curves denote the com- 
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Fig. 21. — Fitting curve for the equal-mass mod- 
els. The filled (red) circles denote the orbital an- 
gular velocity at the mass-shedding limit obtained 
by our extrapolation method as a function of the 
compactness of a neutron star. The (black) dashed 
curve is the fitting curve for the data. 



puted sequences with masses of M^^]^ versus 
M^y^ = LOOM© versus 1.40Mo, 1.15Mq versus 
1.55M0, and l.SOM© versus I.TOM©, respectively. 
For each curve, the thick and thin ones denote the 
sequences for less massive stars and those for more 
massive ones, respectively. The thin (black) dot- 
ted, thin (red) dot-dash-dashed, and thin (blue) 
dot-dot-dashed curves are the extrapolated ones. 

The estimated orbital angular velocity at the 
mass-shedding limit is by about 20% larger than 
that at the closest separation we can calculate 
for each sequence where the less massive star has 
X ~ 0.6. The orbital angular velocity at the mass- 
shedding limit computed by the extrapolation is 
summarized in Appendix ICl 

Let us continue investigating the orbital angu- 
lar velocity at the mass-shedding limit, M^^-^^- 
By regarding the Newtonian quantities, Mtot, 
Mnsi, Mns2, and rNsi, in Equation ([6T|) as the 
relativistic ones, Mq, M^^]^, M^q|^, and i?NSi, 
where i?NSi is the circumferential radius of the less 
massive star, we can write Afo^^ms by an empirical 
formula as 



Mnf7„ 



BC, 



3/2 
NSl 



1 



1x3/2 



<? 



1/2 



(66) 



where 



ii/NSl //17-NS2 



< 1 is the mass ratio, 



9 — ^"ADM/"^ADM 

Cnsi = M^^]^/i?NSi is the compactness of the 
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Fig. 22. — Same as Figure[2T]but for unequal-mass 
models. Filled (black) circles, open (red) squares, 
filled (green) diamonds, open (blue) up-triangles, 
filled (violet) left-triangles, and (magenta) crosses 
denote, respectively, the orbital angular velocity 
at the mass-shedding limit for models of I.IOM© 
vs. l.SGAf©, LOOM© vs. 1.40Af©, 1.25M© 
vs. 1.45Af©, 1.15M© vs. 1.55M©, 1.40M© vs. 
1.60M©, and 1.30M© vs. I.TOM©. The (black) 
solid, (red) dotted, (green) short-dashed, (blue) 
long-dashed, (violet) dot-dashed, and (magenta) 
dot-dot-dashed curves are the fitting curves for the 
data. 

less massive neutron star, and B = (l/A)^/"^ is a 
constant. Figure [21] plots all equal-mass data as 
a function of the compactness of a neutron star, 
and we perform the fitting procedure by assuming 
the form of Equation (|66p . By this fitting, we de- 
termine the value of constant as i? ~ 0.260. Note 
here that we do not find any evidence that the 
value of B depends on the EOS. In other words, 
the value of Moflms depends only on the compact- 
ness of a neutron star, and only weakly on the 
EOSs. 

Figure [22] shows the results of fitting of Afo^^ms 
for unequal-mass binaries as a function of the com- 
pactness of a less massive neutron star. For the fit- 
ting, we use the form of Equation (j66|) and deter- 
mine the constant B for each mass ratio. The ob- 
tained values are B ~ 0.268 for the case of I.IOM© 
versus 1.30M© {q ~ 0.846), B ~ 0.275 for LOOM© 
versus 1.40M© {q ~ 0.714), B ~ 0.270 for L25M© 
versus 1.45M© {q ~ 0.862), B ~ 0.273 for L15M© 
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versus 1.55Mo {q ~ 0.742), B ~ 0.268 for 1.4OAf0 
versus 1.60Mq {q = 0.875), and B ~ 0.279 for 
1.3OM0 versus 1.7OM0 (g ~ 0.765). Even though 
the value B depends weakly on the mass ratio, i.e., 
the case of smaller q tends to have a larger B, we 
suppose that the dependence comes from the error 
of extrapolation because the deviation of B from 
its averaged value, 0.270, is about 3%. We would 
like to remind that the estimated orbital angular 
velocity at the mass-shedding limit is about 20% 
larger than that at the closest separation we can 
calculate: the error of 3% could be produced by 
a slight change in the extrapolation curve. From 
the results for the mass ratio 0.71 < q < 1, we 
conclude that the constant B which appears in 
Equation ((661) can be set to B = 0.270. 

The value oi B = 0.270 is slightly larger 
than that derive d for Newtonian close binaries 
(IPaczyhskil 1971 ) . If we translate the constant in 



Paczvhskil ( 1971 ) for an equal-mass binary, it be- 
comes B = 0.38^/2 ~ 0.23; our resuh is about 17% 
larger. On the other hand, the value oi B = 0.270 
we obtained is the same as that found for quasi- 
equilibrium sequences of black h ole-neutron star 



binari es in general relativity in iTaniguchi et al. 
(|2008h . In additfon. [Shibata fc Urvul (l2006l l2007l) 



gives the same value for a black hole-neutron star 
binary in general relativity where the neutron star 
is corotating. The value oi B = 0.270 with Equa- 
tion ([66|l could be widely used as an estimation of 
the orbital angular velocity at the mass-shedding 
limit for neutron stars in a relativistic binary sys- 
tem. 

4.4. Quasi-stationary evolution of the or- 
bital angular velocity 

As we stated in Section 1, one of the pri- 
mary purposes for constructing quasi-equilibrium 
states is to provide initial data for inspiral and 
merger simulations in numerical relativity. It will 
be quite useful for numerical relativity commu- 
nity, if we provide quantities with which they can 
compare the results of simulations in the inspiral 
phase. One of the quantities derived from quasi- 
equilibrium results is the time evolution of the or- 
bital angular velocity. To obtain the orbital an- 
gular velocity as a function of time, we adopt a 
similar method introduced bv lBovle et al.l ( 20071 ). 
Assuming the quasi-stationary adiabatic evolution 
of the inspiral orbit, we may write the time deriva- 



0.08 



0.07- 



0.06 - 



a 



_P 0.05 



0.04 



0.03 



0.02 



Piecewise Polytrope 

Equal-mass : 1.35 M^^j - 1.35 M^^j 

I ' I ' I ' 

r| = 3.0, log|(,P| = 13.95 
r, = 3.0, log,„P, = 13.45 
r, = 3.0, log,„P, = 13.15 
TaylorT 1 
TaylorT4 

// 



;oo 



200 



t/M„ 



400 



600 



800 



Fig. 23. — Orbital angular velocity as a func- 
tion of time for equal-mass binary neutron stars 
with a mass of 1.35M0. All the EOSs are the 
piecewise polytrope with Fi = 3.0 but have dif- 
ferent values of logj^gPi. The thick (red) dashed, 
thick (blue) dot-dashed, and thick (green) dot-dot- 
dashed curves denote the cases of log^o P\ — 13.95 
(PwPoly30-1395), 13.45 (PwPoly30-1345), and 
13.15 (PwPoly30-1315), respectively. The thin 
(black) solid and thin (magenta) dotted curves 
ar e calculated by us ing TaylorT 1 and TaylorT4 
in lBovleet all(|2007f ). 



five of the orbital angular velocity as 



d£t _ dE/dt 
m ~ dE/dn 



^F{n)-\ 



(67) 



This equat i on is the same as Equation (55) in 
Urvil et al.l ( 20091 ). For the temporal change in the 
binding energy of the binary neutron sta rs, dE/dt, 
we us e the 3.5PN equation shown in iBlanchet 
(|2006l ). On the other hand, we estimate the change 
in the binding energy, dE/dfl, as follows: we write 
the binding energy as 



^b = (E) 



3.5PN 



bx^ 



where x = (Mofl)'^^'^, and (£')3.5pn denotes the 
binding energy through 3.5PN order. The con- 
stants, a, 6, and c, are determined by numerically 
fitting the obtained sequences. Then we calculate 
the change in the binding energy by taking the 
derivative with respect to the orbital angular ve- 
locity as 

dE d ^ 



20 



0.044 



Piecewise Polytrope 

r, =3.0. log|„P| = 13.95 



G 

2 



0.04 



0.036 



0.032 



0.028 



Equal-mass; 1.35 M 

. — . — Unequal-mass : 1.15 M 
TaylorTl : equal-mass 

TaylorTl : unequal-mass 

Taylor T4 : equal-mass 

Taylor T4 : unequal-mass 



■ 1.35 M^^ 
- 1.55 M 




0.02^ 



,00 



-100 



100 

t/M„ 



200 



300 



400 



Fig. 24. — Same as Figure [23] but for the piece- 
wise polytrope with Fi — 3.0 and log^g Pi — 13.95 
(PwPoly30-1395) and for comparing the results of 
equal-mass with unequal-mass binaries. The thick 
(red) dashed and thick (blue) dot-dashed curves 
denote the cases of equal-mass binary with a mass 
of 1.35Mq and those of unequal-mass binary with 
masses of I.ISMq and 1.55Mq. The thin (green) 
solid and thin (black ) dotted curves are calculated 
by using TaylorTl in lBovle et al.l (|2007| ) for equal- 
mass binary and unequal-mass one of mass ratio, 
1.15/1.55. The thin (violet) dashed and thin (ma- 
genta) dot-dot-das hed curves are for TaylorT4 in 
iBovle et al.l (|20n7h . 



By numerically integrating Equation (1671) . we 
obtain the orbital angular velocity as a function 
of time, 

i= / F{n)dn. (70) 

Here flini is the initial orbital angular velocity at 
which the time is defined to be zero, and flun is 
the final orbital angular velocity. For ilfin, we use 
the orbital angular velocity at the mass-shedding 
limit obtained in Section [4.31 

Figure [531 shows the orbital angular velocity 
as a function of time for three piecewise poly- 
tropes with Fi = 3.0. The thick (red) dashed, 
thick (blue) dot-dashed, and thick (green) dot-dot- 
dashed curves denote the results for log^o Pi = 
13.95 (PwPoly30-1395), 13.45 (PwPoly30-1345), 
and 13.15 (PwPoly30-1315), respectively. Ah of 
them are calculated by using the equal-mass se- 

1.35Mq. We also 
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Fig. 25.— Same as Figure[2lbut for Fi = 3.0 and 
logioPi = 13.45 (PwPoly30-1345). 

show two reference curves of TaylorTl and Tay- 
lorT4 introduced bv iBovle et ai] (|2007l) . The ini- 
tial orbital angular velocity is set to MgOini = 
0.03. It is found that the curve of the most 
compact neutron stars (the dot-dot-dashed curve, 
PwPoly30-1315) is the closest to that of TaylorT4 
among all the models. This is reasonable because 
the neutron stars in this EOS are the most com- 
pact and tidal effects are the weakest. On the 
other hand, the curve of the least compact neu- 
tron stars (the dashed curve, PwPoly30-1395) has 
already deviated from the curves of TaylorTl and 
TaylorT4 before reaching the initial orbital angu- 
lar velocity MoQini = 0.03, because of the tidal 
deformation. This shows that if we would like to 
compare the time evolution of the orbital angu- 
lar velocity obtained by simulations, we need to 
start the simulations from a much smaller value of 
the orbital angular velocity for such less-compact 
neutron star models. 

Figure [23] also shows that the quasi-equilibrium 
results are closer to those of TaylorT4 than those 
of TaylorTl, even though our calculation method 
of the orbital angular velocity as a function of time 
is similar to that of TaylorTl (see Equation ([67])). 
We, however, believe that at the limit of test mass, 
our method gives similar results of TaylorTl. 

Figures [21H5B] compare the results of unequal- 
mass binaries with those of equal-mass ones 
with the total mass of Mq = 2.7M0. The 
equal-mass binary has the mass of M^^]^ = 
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Fig. 26.— Same as Figure El but for Fi = 3.0 and 
logigPi = 13.15 (PwPolyl315). 

-^ADM = 1 -3571^0, and the unequal-mass binary 
does Mf^yy = 1.15Mq and M^g|i = I.SSMq. 
The EOSs are the same as those in Figure [23l but 
the results for logig Pi = 13.95 (PwPoly30-1395), 
13.45 (PwPoly30-1345), and 13.15 (PwPoly30- 
1315) are shown in Figures [24H261 respectively. 
From these figures, we find that the curves for 
unequal-mass binaries are located below those 
for equal-mass binaries for i > and are closer 
to the post-Newtonian results, in particular for 
a less-compact neutron star model (see Figures 
[55] and EH) . It is also found that the curves for 
unequal-mass binaries terminate before their de- 
viation from the post-Newtonian results becomes 
larger. These two findings imply that even though 
the deformation of the less massive star is larger 
in the case of unequal-mass binaries than that in 
the equal-mass case when we compare at the same 
orbital angular velocity, the more massive star re- 
mains close to a spherical star and dominates the 
motion of binary system in the unequal-mass case. 
The effect of the deformation of stars on the or- 
bital angular velocity is larger for the equal-mass 
binaries if the total mass is the same. 

4.5. Comparison of the results by tabu- 
lated realistic EOSs with those by a 
fitting formula 

Before closing Section |4j we would like to com- 
ment on the results by using the fitted EOSs. As 
shown in Figure [3l the mass-radius relation is very 



close to that for the tabulated realistic EOSs be- 
cause we m imic them in construc ting the fitting 
form ula (S hibata et al.ll200 5: Shib ata fc Taniguchil 
20061 ). As expected, the difference between the re- 
sults for the fitted EOSs and those for the tab- 
ulated realistic EOSs is very small. Even for 
the orbital angular velocity at the mass-shedding 
limit which is obtained by the extrapolation of se- 
quences, the difference between the results of these 
two EOSs is less than about 5%. 

5. Summary 

In the present paper, quasi-equilibrium se- 
quences of binary neutron stars are constructed 
for 18 EOSs except for the F = 2 polytrope, in 
the IWM framework in general relativity. The 
EOSs we choose are nine piecewise polytropes, six 
tabulated realistic EOSs derived by using vari- 
ous theories of dense nuclear matter and different 
solution methods of the many-body problem in 
nuclear physics, and three EOSs expressed by a 
fitting formula. We employ three total masses, 
Afo = 2.4M0, 2.7M0, and 3.OM0 for each EOS, 
and compute sequences of three mass ratios for 
each total mass: i.e., M^^J^^ versus A^adm = 
I.2OM0 versus I.2OM0, I.IOM0 versus 1.3OM0, 
and I.OOM0 versus 1.4OM0 for Mq = 2.4M0; 
I.35M0 versus 1.35M0, 1.25M0 versus 1.45M0, 
and 1.15M0 versus 1.55M0 for Mq = 2.7M0; and 
I.5OM0 versus I.5OM0, I.4OM0 versus I.6OM0, 
and I.3OM0 versus I.7OM0 for Mq = 3.OM0. 

We focus on the unequal-mass sequences and 
compare their results with those of the equal-mass 
case. Changing the mass ratio, the total mass, and 
the EOSs, we investigate the behavior of the bind- 
ing energy and total angular momentum along a 
sequence, the endpoint of sequences, and the or- 
bital angular velocity as a function of time. For 
example, it is found for the piecewise poly tropic 
EOSs that the change in stellar radius fixing the 
stiffness of the core EOS makes the orbital angu- 
lar velocity at the mass-shedding limit vary widely, 
while the change in stiffness of the core EOS fix- 
ing the stellar radius does not change the orbital 
angular velocity at the mass-shedding limit signif- 
icantly. 

It is also found that the orbital angular velocity 
at the closest separation decreases as we decrease 
the mass ratio, M^^jM^y^ < 1. The reason 
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is that the less massive star in an unequal-mass 
binary is tidally deformed by the companion more 
massive star and starts shedding mass at larger 
separation than that for the equal-mass case. It 
is found that the orbital angular velocity at the 
mass-shedding limit increases as the neutron-star 
mass increases. This is because a more massive 
star becomes more compact and more difficult to 
be tidally disrupted for the same EOS. This im- 
plies that the binary neutron stars with massive 
stars need to come closer than those with less 
massive stars for reaching the mass-shedding limit. 
The orbital angular velocity at the mass-shedding 
limit is analyzed by using a Newtonian argument, 
and an empirical formula is found as 



Afoa^s - 0.270 4/.' (1 + z) 1^^^- (71) 



l\3/2 

We have provided tables for 160 sequences as 
shown in Appendix |B] Those tables may be useful 
as one of the database for future works on binary 
neutron stars in quasi-equilibrium and as a guide- 
line of numerical simulations for the inspiral and 
merger. 
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Kyutoku for providing a list of parameters for 
the piecewise polytropic equations of state. We 
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PHY-0503366, and by Grant-in- Aid for Scientific 
Research (21340051) and for Scientific Research 
on Innovative Area (20105004) of the Japanese 
MEXT. 



23 



A. Data of spherical stars 

In Table [2j some selected data of spherical neutron stars is listed. In each table, the ADM mass M^^jyj, 
the baryon rest mass Mb, the circumferential radius -RnS: the coordinate radius onSj the compactness 
C = Af^Qj^/i?NSi the central baryon rest-mass density pc in cgs units, and the central specific internal 
energy Cc are shown. The number in parentheses for pc means the exponent of 10. For each EOS, we show 
the data at the maximum mass in the last line. 



B. Sequence data 

The sequence data for the polytropic EOS with F = 2 is summarized in Table [31 that for the piecewise 
polytropic EOSs, the tabulated realistic EOSs, and the EOSs with a fitting formula in Table HI and that for 
the piecewise polytropic EOSs calculated by the old code in Table [5] The coordinate separation d/Mo, the 
orbital angular velocity Mq^, the binding energy Ei,/Mo, the total angular momentum J/M§, the mass- 
shedding indicator for the less massive star xi, that for the more massive star X2, and the virial error 6M 
are shown. For the sequences for the F = 2 polytrope, we additionally show the coordinate separation in 
polytropic units d. For the sequences of equal-mass binaries, we only show the mass-shedding indicator for 
one neutron star xi because the two stars are identical. However, because of numerical error there is a slight 
difference between the values of x for two stars. Such a difference is described by 6x = |(xi — X2)/xi| in the 
tables for equal-mass binaries. The number in parentheses means the exponent of 10. 



C. Orbital angular velocity at the mass-shedding limit 

In Table [6l we summarize the orbital angular velocity at the mass-shedding limit which is estimated by 
using the extrapolation method described in Section 14.31 The orbital angular velocity is listed for each EOS 
and for each mass ratio. There are three cases for which we do not show the estimated value, i.e., for the 
cases of PwPoly27-1335, FPS, and fitFPS with masses of 1.50AIq versus I.SOMq. For those cases, we cannot 
calculate configurations for close separations, because both stars are compact and it is difficult to converge 
the computation. Since the mass-shedding indicator x is still larger than 0.8 for those sequences at the 
closest separation we can calculate, the extrapolation method does not work well for estimating the orbital 
angular velocity at the mass-shedding limit. 
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Table 2 
Selected data of spherical stars with piecewise polytropic EOSs, tabulated realistic 

eoss, and fitted eoss 



EOS name 



M^DM [^ol Mb [Mq] R„s [km] a^s [km] 



C 



Pa [g cm ^] 



PwPoly30-1395 


1.150 


1.225 


15.08 


13.33 


0.1126 


3.378(+14 


1.048 




1.250 


1.339 


15.16 


13.25 


0.1218 


3.560(+14 


1.053 




1.350 


1.455 


15.23 


13.16 


0.1309 


3.743(+14 


1.058 




1.450 


1.572 


15.28 


13.05 


0.1401 


3.930(+14 


1.063 




1.550 


1.691 


15.32 


12.93 


0.1494 


4.124(+14 


1.068 




2.835 


3.409 


13.37 


8.677 


0.3131 


1.085( + 15 


1.425 


PwPoly30-1355 


1.150 


1.245 


12.23 


10.47 


0.1388 


6.234( + 14 


1.065 




1.250 


1.363 


12.26 


10.33 


0.1505 


6.623( + 14 


1.072 




1.350 


1.484 


12.28 


10.18 


0.1624 


7.027( + 14 


1.079 




1.450 


1.607 


12.27 


10.02 


0.1744 


7.461(+14 


1.088 




1.550 


1.732 


12.26 


9.835 


0.1867 


7.925(+14 


1.098 




2.249 


2.700 


10.62 


6.903 


0.3126 


1.724( + 15 


1.429 


PwPoly30-1345 


1.150 


1.250 


11.59 


9.821 


0.1465 


7.294( + 14 


1.070 




1.250 


1.370 


11.61 


9.674 


0.1590 


7.770( + 14 


1.078 




1.350 


1.493 


11.61 


9.509 


0.1718 


8.274(+14 


1.087 




1.450 


1.617 


11.59 


9.326 


0.1847 


8.821(4-14 


1.097 




1.550 


1.745 


11.55 


9.120 


0.1981 


9.418( + 14 


1.110 




2.122 


2.547 


10.03 


6.523 


0.3123 


1.934( + 15 


1.429 


PwPoly30-1335 


1.150 


1.257 


10.98 


9.200 


0.1547 


8.550( + 14 


1.076 




1.250 


1.378 


10.98 


9.038 


0.1681 


9.140( + 14 


1.085 




1.350 


1.502 


10.96 


8.856 


0.1819 


9.775(4-14 


1.096 




1.450 


1.629 


10.93 


8.652 


0.1960 


1.048( + 15 


1.108 




1.550 


1.759 


10.87 


8.421 


0.2106 


1.126( + 15 


1.124 




2.003 


2.402 


9.475 


6.163 


0.3121 


2.169( + 15 


1.429 


PwPoly30-1315 


1.150 


1.271 


9.814 


8.026 


0.1730 


1.184( + 15 


1.091 




1.250 


1.397 


9.783 


7.828 


0.1887 


1.277( + 15 


1.104 




1.350 


1.525 


9.728 


7.604 


0.2049 


1.383( + 15 


1.119 




1.450 


1.657 


9.643 


7.346 


0.2220 


1.507(+15 


1.139 




1.550 


1.794 


9.515 


7.040 


0.2406 


1.659(+15 


1.166 




1.783 


2.136 


8.449 


5.501 


0.3117 


2.732( + 15 


1.431 


PwPoly27-1345 


1.150 


1.247 


11.69 


9.919 


0.1453 


7.782( + 14 


1.079 




1.250 


1.367 


11.64 


9.706 


0.1586 


8.439(+14 


1.089 




1.350 


1.489 


11.57 


9.471 


0.1723 


9.168(+14 


1.101 




1.450 


1.614 


11.47 


9.208 


0.1866 


9.984(+14 


1.116 




1.550 


1.742 


11.35 


8.911 


0.2017 


1.093( + 15 


1.134 




1.926 


2.261 


9.709 


6.557 


0.2929 


2.175(4-15 


1.410 


PwPoly27-1335 


1.150 


1.255 


10.91 


9.133 


0.1557 


9.521(4-14 


1.088 




1.250 


1.377 


10.84 


8.898 


0.1703 


1.040(-fl5 


1.100 




1.350 


1.501 


10.74 


8.634 


0.1856 


1.139( + 15 


1.116 




1.450 


1.629 


10.61 


8.335 


0.2017 


1.255(4-15 


1.135 




1.550 


1.761 


10.44 


7.985 


0.2193 


1.398( + 15 


1.160 




1.799 


2.111 


9.078 


6.134 


0.2926 


2.489(+15 


1.410 


PwPoly24-1345 


1.150 


1.242 


11.83 


10.06 


0.1436 


8.567( + 14 


1.092 




1.250 


1.362 


11.66 


9.722 


0.1584 


9.609(-fl4 


1.107 




1.350 


1.485 


11.45 


9.349 


0.1741 


1.084( + 15 


1.126 




1.450 


1.610 


11.19 


8.919 


0.1914 


1.238( + 15 


1.150 




1.550 


1.739 


10.84 


8.396 


0.2111 


1.448(+15 


1.185 




1.701 


1.946 


9.427 


6.679 


0.2665 


2.477(-fl5 


1.383 


PwPoly24-1335 


1.150 


1.252 


10.76 


8.980 


0.1578 


1.132( + 15 


1.108 




1.250 


1.375 


10.55 


8.601 


0.1750 


1.291(+15 


1.128 




1.350 


1.501 


10.27 


8.158 


0.1940 


1.495(+15 


1.155 




1.450 


1.631 


9.894 


7.602 


0.2164 


1.788(+15 


1.197 




1.566 


1.790 


8.690 


6.160 


0.2661 


2.918( + 15 


1.384 


APR 


1.150 


1.248 


11.37 


9.601 


0.1493 


8.091( + 14 


1.079 




1.250 


1.368 


11.36 


9.429 


0.1624 


8.519( + 14 


1.086 




1.350 


1.491 


11.35 


9.249 


0.1756 


8.962( + 14 


1.094 




1.450 


1.616 


11.33 


9.059 


0.1890 


9.433(+14 


1.103 




1.550 


1.745 


11.29 


8.856 


0.2027 


9.937(+14 


1.114 




2.189 


2.658 


9.932 


6.285 


0.3254 


1.908( + 15 


1.454 
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Table 2 — Continued 



EOS name 



M 



ADM [Mq] 



Mb [Mq] Ans [km] ons [km] 



BBB2 


1.150 


1.248 


11.31 


9.538 


0.1501 


8.685(+14) 


1.086 




1.250 


1.369 


11.25 


9.317 


0.1640 


9.389(+14) 


1.097 




1.350 


1.492 


11.18 


9.075 


0.1783 


1.016(+15) 


1.109 




1.450 


1.618 


11.08 


8.807 


0.1933 


1.101(+15) 


1.124 




1.550 


1.748 


10.95 


8.507 


0.2090 


1.198(+15) 


1.142 




1.920 


2.267 


9.506 


6.355 


0.2983 


2.242(+15) 


1.419 


BPAL12 


1.350 


1.485 


10.45 


8.334 


0.1908 


1.698(+15) 


1.191 




1.455 


1.622 


9.021 


6.700 


0.2381 


2.928(+15) 


1.357 


FPS 


1.150 


1.250 


11.06 


9.287 


0.1535 


9.338{+14) 


1.090 




1.250 


1.372 


10.99 


9.054 


0.1679 


1.013(+15) 


1.102 




1.350 


1.496 


10.90 


8.797 


0.1828 


1.102(+15) 


1.116 




1.450 


1.623 


10.78 


8.507 


0.1986 


1.210(+15) 


1.134 




1.550 


1.754 


10.62 


8.168 


0.2156 


1.345(+15) 


1.158 




1.800 


2.103 


9.279 


6.343 


0.2865 


2.419(+15) 


1.400 


GNH3 


1.150 


1.221 


14.47 


12.72 


0.1173 


4.838(+14) 


1.072 




1.250 


1.336 


14.37 


12.46 


0.1284 


5.227(+14) 


1.079 




1.350 


1.453 


14.26 


12.19 


0.1398 


5.749(+14) 


1.090 




1.450 


1.572 


14.12 


11.88 


0.1517 


6.409(+14) 


1.103 




1.550 


1.693 


13.92 


11.52 


0.1644 


7.193(+14) 


1.119 




1.964 


2.228 


11.38 


8.223 


0.2549 


1.749(4-15) 


1.366 


SLy4 


1.150 


1.243 


11.83 


10.07 


0.1435 


7.582(+14) 


1.080 




1.250 


1.363 


11.80 


9.864 


0.1565 


8.089(+14) 


1.088 




1.350 


1.484 


11.75 


9.652 


0.1697 


8.631(+14) 


1.098 




1.450 


1.609 


11.69 


9.423 


0.1832 


9.255(+14) 


1.110 




1.550 


1.736 


11.60 


9.171 


0.1973 


9.928(+14) 


1.123 




2.049 


2.429 


9.986 


6.614 


0.3030 


2.008(+15) 


1.427 


fitAPR 


1.150 


1.248 


11.42 


9.649 


0.1487 


7.980(+14) 


1.078 




1.250 


1.368 


11.41 


9.477 


0.1617 


8.418(+14) 


1.085 




1.350 


1.491 


11.40 


9.298 


0.1749 


8.877(+14) 


1.094 




1.450 


1.616 


11.37 


9.106 


0.1883 


9.362(+14) 


1.103 




1.550 


1.744 


11.34 


8.901 


0.2019 


9.884(+14) 


1.114 




2.184 


2.649 


9.923 


6.285 


0.3250 


1.915(+15) 


1.456 


fitFPS 


1.150 


1.251 


10.98 


9.205 


0.1546 


9.571(+14) 


1.091 




1.250 


1.373 


10.91 


8.966 


0.1692 


1.037(+15) 


1.103 




1.350 


1.497 


10.81 


8.705 


0.1844 


1.129(+15) 


1.118 




1.450 


1.625 


10.69 


8.413 


0.2003 


1.236(+15) 


1.136 




1.550 


1.756 


10.53 


8.074 


0.2175 


1.369(+15) 


1.160 




1.799 


2.105 


9.233 


6.295 


0.2878 


2.435(+15) 


1.401 


fitSLy4 


1.150 


1.243 


11.76 


9.994 


0.1443 


7.792(+14) 


1.082 




1.250 


1.363 


11.72 


9.785 


0.1575 


8.316(+14) 


1.090 




1.350 


1.485 


11.66 


9.565 


0.1709 


8.881(+14) 


1.100 




1.450 


1.609 


11.59 


9.330 


0.1847 


9.495(+14) 


1.112 




1.550 


1.737 


11.51 


9.074 


0.1989 


1.018(+15) 


1.126 




2.042 


2.423 


9.915 


6.552 


0.3042 


2.029(+15) 


1.429 
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Table 3 
quasi-equilibrium sequence data for the polytropic eos with t = 2 



d 


d/Mo 


M.fi 


Eb/Mo 


j/mS 


Xi 


Sx or X2 


SM 




Mb = 0.15 vs. 0.15 


4.872 


17.46 


1.270(-2) 


-6.481(-3) 


1.1675 


0.9755 


8.375(-10) 


1.285(-5) 


4.263 


15.28 


1.535(-2) 


-7.294(-3) 


1.1094 


0.9612 


1.812(-9) 


1.403(-5) 


3.959 


14.19 


1.705(-2) 


-7.779(-3) 


1.0795 


0.9499 


3.374(-9) 


1.463(-5) 


3.654 


13.10 


1.909(-2) 


-8.331(-3) 


1.0490 


0.9336 


7.775(-9) 


1.572(-5) 


3.350 


12.01 


2.156(-2) 


-8.964(-3) 


1.0179 


0.9093 


2.219(-8) 


1.894(-5) 


3.045 


10.91 


2.463(-2) 


-9.692(-3) 


0.9865 


0.8705 


1.182(-8) 


2.438(-5) 


2.862 


10.26 


2.684(-2) 


-1.018(-2) 


0.9676 


0.8347 


4.197(-8) 


3.673(-5) 


2.680 


9.605 


2.939(-2) 


-1.073(-2) 


0.9487 


0.7816 


5.520(-9) 


8.642(-5) 


2.497 


8.950 


3.239(-2) 


-1.132(-2) 


0.9306 


0.6902 


1.243(-8) 


1.433(-4) 


2.375 


8.513 


3.473(-2) 


-1.171(-2) 


0.9186 


0.5562 


4.544(-9) 


1.348(-4) 


Mb = 0.14 vs. 0.16 


4.872 


17.47 


1.269(-2) 


-6.454(-3) 


1.1635 


0.9668 


0.9826 


1.438(-5) 


4.263 


15.29 


1.534(-2) 


-7.264(-3) 


1.1056 


0.9476 


0.9724 


1.618(-5) 


3.959 


14.20 


1.704(-2) 


-7.747(-3) 


1.0758 


0.9322 


0.9643 


1.729(-5) 


3.654 


13.11 


1.907(-2) 


-8.297(-3) 


1.0454 


0.9100 


0.9527 


1.911(-5) 


3.350 


12.01 


2.154(-2) 


-8.927(-3) 


1.0144 


0.8762 


0.9356 


2.397(-5) 


3.045 


10.92 


2.461(-2) 


-9.653(-3) 


0.9832 


0.8210 


0.9087 


3.211(-5) 


2.862 


10.27 


2.681(-2) 


-1.014(-2) 


0.9644 


0.7668 


0.8846 


4.867(-5) 


2.741 


9.829 


2.847(-2) 


-1.050(-2) 


0.9518 


0.7154 


0.8634 


8.845(-5) 


2.619 


9.392 


3.031(-2) 


-1.087(-2) 


0.9397 


0.6349 


0.8353 


1.165(-4) 


2.558 


9.174 


3.132(-2) 


-1.107(-2) 


0.9336 


0.5703 


0.8175 


1.291(-4) 


Mb = 0.13 vs. 0.17 


4.872 


17.51 


1.265(-2) 


-6.371(-3) 


1.1516 


0.9562 


0.9886 


1.451(-5) 


4.263 


15.32 


1.530(-2) 


-7.169(-3) 


1.0943 


0.9307 


0.9817 


1.675(-5) 


3.959 


14.22 


1.699(-2) 


-7.646(-3) 


1.0648 


0.9101 


0.9763 


1.829(-5) 


3.654 


13.13 


1.902(-2) 


-8.190(-3) 


1.0348 


0.8801 


0.9687 


2.149(-5) 


3.350 


12.04 


2.149(-2) 


-8.810(-3) 


1.0043 


0.8337 


0.9573 


2.955(-5) 


3.167 


11.38 


2.324(-2) 


-9.223(-3) 


0.9858 


0.7918 


0.9478 


3.376(-5) 


3.045 


10.94 


2.455(-2) 


-9.521(-3) 


0.9736 


0.7534 


0.9398 


4.321(-5) 


2.923 


10.50 


2.597(-2) 


-9.846(-3) 


0.9611 


0.7026 


0.9303 


7.790(-5) 


2.832 


10.18 


2.714(-2) 


-1.009(-2) 


0.9521 


0.6491 


0.9215 


9.314(-5) 


2.741 


9.847 


2.841(-2) 


-1.035(-2) 


0.9430 


0.5696 


0.9109 


1.086(-4) 
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Table 4 

quasi-equilibrium sequence data for the piecewise polytropic eoss, the tabulated 

realistic eoss, and the eoss with a fitting formula 



EOS name Mo 



MNSI 



MNS2 

^"adm 



d/Mo 



Mofl 



Bb/Mo J /Mi 



Xi 



Sx or X2 



SM 



Piecewise polytropic EOSs 



PwPoly30-1395 2AMq 1.20Mq vs. 1.2OM0 



PwPoly30-1395 2AMq I.IOMq vs. I.SOMq 



PwPoly30-1395 2AMq I.OOMq vs. 1.40M(7 



PwPoly30-1395 2.7Mq 1.35M0 vs. 1.35M0 



PwPoly30-1395 2.7Mq 1.25M0 vs. 1.45M0 



22.57 
19.75 
18.34 
16.93 
15.52 
14.11 
13.26 
12.70 
11.85 
11.15 
22.57 
19.75 
18.34 
16.93 
15.52 
14.11 
13.26 
12.70 
12.13 
11.57 
22.57 
19.75 
18.34 
16.93 
15.52 
14.11 
13.26 
12.70 
12.42 
12.13 
20.06 
17.56 
16.30 
15.05 
13.79 
12.54 
11.79 
10.78 
10.28 
9.782 
20.06 
17.56 
16.30 
15.05 
13.79 
12.54 
11.79 
11.29 



8.7881 
1.0651 
1.1851 
1.3281 
1.5041 
1.7221 
1.8801 
1.9991 
2.2051 
2.4111 
8.790i 
1.065i 
1.185i 
1.328i 
1.5041 
1.722i 
I.88O1 
2.OOO1 
2.1341 
2.285i 
8.789i 
1.065i 
1.185i 
1.328i 
1.5041 
1.722i 
I.88O1 
2.OOO1 
2.0641 
2.1331 
1.0411 
I.26I1 
I.4OI1 
I.57O1 
1.776i 
2.0321 
2.217i 
2.512i 
2.6861 
2.887i 
1.041i 
I.26O1 
I.4OI1 
I.57O1 
1.776i 
2.O3I1 
2.2I61 
2.356i 



-5.137 
-5.801 
-6.200 
-6.657 
-7.183 
-7.792 
-8.208 
-8.508 
-8.985 
-9.369 
-5.102 
-5.760 
-6.157 
-6.610 
-7.133 
-7.738 
-8.147 
-8.442 
-8.752 
-9.066 
-4.968 
-5.613 
-6.001 
-6.445 
-6.956 
-7.548 
-7.949 
-8.238 
-8.388 
-8.539 
-5.724 
-6.453 
-6.890 
-7.389 
-7.962 
-8.623 
-9.070 
-9.728 
-1.008 
-1.040 
-5.674 
-6.400 
-6.835 
-7.331 
-7.902 
-8.560 
-9.004 
-9.323 



1.2952 
1.2267 
1.1912 
1.1549 
1.1178 
1.0801 
1.0574 
1.0423 
1.0203 
1.0031 
1.2865 
1.2184 
1.1832 
1.1471 
1.1103 
1.0729 
1.0504 
1.0356 
1.0211 
1.0069 
1.2595 
1.1929 
1.1584 
1.1232 
1.0872 
1.0507 
1.0288 
1.0143 
1.0070 
0.9999 
1.2344 
1.1708 
1.1379 
1.1043 
1.0701 
1.0354 
1.0147 
0.9877 
0.9748 
0.9623 
1.2273 
1.1641 
1.1314 
1.0980 
1.0640 
1.0296 
1.0090 
0.9954 



0.9763 
0.9626 
0.9517 
0.9359 
0.9122 
0.8738 
0.8376 
0.8039 
0.7269 
0.6040 
0.9709 
0.9542 
0.9408 
0.9214 
0.8921 
0.8445 
0.7992 
0.7560 
0.6948 
0.5991 
0.9646 
0.9443 
0.9280 
0.9044 
0.8684 
0.8090 
0.7520 
0.6936 
0.6583 
0.6103 
0.9777 
0.9647 
0.9543 
0.9394 
0.9169 
0.8808 
0.8473 
0.7736 
0.7118 
0.6004 
0.9731 
0.9575 
0.9450 
0.9270 
0.8999 
0.8559 
0.8144 
0.7753 



7.598(-ll) 

6.139(-11) 

1.166(-10) 

5.224(-ll) 

1.532(-10) 

1.578(-10) 

1.038(-10) 

1.902(-12) 

8.396(-ll) 

1.677(-10) 

0.9807 

0.9694 

0.9605 

0.9476 

0.9282 

0.8972 

0.8685 

0.8422 

0.8068 

0.7549 

0.9843 

0.9751 

0.9677 

0.9572 

0.9414 

0.9163 

0.8933 

0.8724 

0.8595 

0.8440 

1.028(-10) 

7.665(-ll) 

7.135(-11) 

1.736(-10) 

1.685(-10) 

6.224(-10) 

1.271(-9) 

2.269(-9) 

1.352(-9) 

2.397(-9) 

0.9816 

0.9708 

0.9622 

0.9498 

0.9312 

0.9015 

0.8740 

0.8490 



1.528' 
3.168. 
4.497' 
6.882. 
1.252. 
2.245. 
4.047. 
6.155. 
1.025. 
7.167. 
1.063 
1.143. 
1.186. 
1.176. 
9.317 
4.511. 
7.273. 
2.232 
4.483. 
5.436 
1.745. 
1.727. 
1.738. 
1.848. 
2.283. 
3.089. 
4.766. 
6.642. 
7.897. 
8.624. 
1.187. 
1.291 
1.355. 
1.377. 
1.180. 
7.491. 
4.080. 
4.733 
8.318. 
5.648. 
2.108 
2.302 
2.453. 
2.740. 
3.258. 
3.922 
5.286. 
7.083. 
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Table 4 — Continued 



EOS name Mo 



KEm ^s. MNS2^ d/Mo 



Mon 



Bb/Mo J/M2 



Xi 



Sx or X2 



5M 











10.53 


2.595 


-2) 


-9.835 


-3) 


0.9755 


0.6822 


0.7949 


1.182 


-4) 










10.16 


2.733 


-2) 


-1.009 


-2) 


0.9660 


0.6023 


0.7530 


1.281 


-4) 


PwPoly30-1395 


2.7Mq 


1.15M0 vs. 


1.55M0 


20.06 


1.041 


-2) 


-5.584 


-3) 


1.2070 


0.9677 


0.9849 


1.718 


-5) 










17.56 


1.260 


-2) 


-6.298 


-3) 


1.1449 


0.9489 


0.9759 


1.960 


-5) 










16.30 


1.401 


-2) 


-6.726 


-3) 


1.1127 


0.9338 


0.9688 


2.054 


-5) 










15.05 


1.569 


-2) 


-7.214 


-3) 


1.0800 


0.9121 


0.9585 


2.154 


-5) 










13.79 


1.775 


-2) 


-7.774 


-3) 


1.0466 


0.8792 


0.9431 


2.550 


-5) 










12.54 


2.031 


-2) 


-8.421 


-3) 


1.0128 


0.8252 


0.9187 


3.146 


-5) 










11.79 


2.216 


-2) 


-8.857 


-3) 


0.9926 


0.7732 


0.8964 


4.603 


-5) 










11.29 


2.356 


-2) 


-9.169 


-3) 


0.9794 


0.7219 


0.8761 


6.341 


-5) 










11.04 


2.431 


-2) 


-9.333 


-3) 


0.9728 


0.6891 


0.8639 


8.021 


-5) 










10.66 


2.553 


-2) 


-9.582 


-3) 


0.9632 


0.6232 


0.8411 


9.433 


-5) 


PwPoly30-1395 


3.0Mq 


I.5OM0 vs. 


I.5OM0 


18.06 


1.211 


-2) 


-6.284 


-3) 


1.1831 


0.9792 


6.076(-ll) 


1.960 


-5) 










15.80 


1.464 


-2) 


-7.076 


-3) 


1.1238 


0.9670 


3.396(-ll) 


2.189 


-5) 










14.67 


1.627 


-2) 


-7.549 


-3) 


1.0932 


0.9573 


5.926(-ll) 


2.353 


-5) 










13.54 


1.821 


-2) 


-8.087 


-3) 


1.0620 


0.9432 


1.985(-10) 


2.634 


-5) 










12.42 


2.058 


-2) 


-8.704 


-3) 


1.0303 


0.9221 


4.213(-10) 


3.258 


-5) 










11.29 


2.352 


-2) 


-9.413 


-3) 


0.9982 


0.8885 


1.511 (-8) 


4.354 


-5) 










10.16 


2.724 


-2) 


-1.024 


-2) 


0.9664 


0.8291 


1.725(-7) 


8.488 


-5) 










9.481 


2.998 


-2) 


-1.079 


-2) 


0.9480 


0.7662 


7.757(-9) 


1.426 


-4) 










9.029 


3.209 


-2) 


-1.116 


-2) 


0.9366 


0.6968 


1.130(-8) 


1.765 


-4) 










8.691 


3.390 


-2) 


-1.141 


-2) 


0.9284 


0.6075 


1.572(-8) 


1.406 


-4) 


PwPoly30-1395 


3.OM0 


I.4OM0 vs. 


I.6OM0 


18.06 


1.211 


-2) 


-6.256 


-3) 


1.1781 


0.9750 


0.9828 


4.692 


-6) 










15.80 


1.465 


-2) 


-7.044 


-3) 


1.1190 


0.9605 


0.9725 


4.209 


-6) 










14.67 


1.627 


-2) 


-7.514 


-3) 


1.0885 


0.9489 


0.9643 


3.906 


-6) 










13.54 


1.821 


-2) 


-8.050 


-3) 


1.0575 


0.9321 


0.9526 


4.191 


-6) 










12.42 


2.059 


-2) 


-8.663 


-3) 


1.0259 


0.9070 


0.9349 


7.056 


-6) 










11.29 


2.353 


-2) 


-9.369 


-3) 


0.9940 


0.8667 


0.9068 


1.269 


-5) 










10.16 


2.725 


-2) 


-1.018 


-2) 


0.9625 


0.7934 


0.8579 


4.408 


-5) 










9.706 


2.902 


-2) 


-1.054 


-2) 


0.9502 


0.7446 


0.8270 


8.324 


-5) 










9.255 


3.102 


-2) 


-1.091 


-2) 


0.9385 


0.6704 


0.7834 


1.195 


-4) 










9.029 


3.211 


-2) 


-1.110 


-2) 


0.9328 


0.6127 


0.7539 


1.299 


-4) 


PwPoly30-1395 


3.OM0 


I.3OM0 vs. 


I.7OM0 


18.06 


1.211 


-2) 


-6.203 


-3) 


1.1623 


0.9703 


0.9857 


2.364 


-5) 










15.80 


1.464 


-2) 


-6.980 


-3) 


1.1040 


0.9531 


0.9771 


2.317 


-5) 










14.67 


1.627 


-2) 


-7.444 


-3) 


1.0740 


0.9394 


0.9703 


2.276 


-5) 










13.54 


1.821 


-2) 


-7.972 


-3) 


1.0434 


0.9195 


0.9604 


2.132 


-5) 










12.42 


2.058 


-2) 


-8.578 


-3) 


1.0123 


0.8894 


0.9457 


1.626 


-5) 










11.29 


2.352 


-2) 


-9.273 


-3) 


0.9809 


0.8406 


0.9224 


7.138 


-6) 










10.61 


2.564 


-2) 


-9.740 


-3) 


0.9622 


0.7943 


0.9012 


1.164 


-5) 










10.16 


2.725 


-2) 


-1.007 


-2) 


0.9500 


0.7497 


0.8821 


3.311 


-5) 










9.706 


2.902 


-2) 


-1.043 


-2) 


0.9379 


0.6860 


0.8570 


7.677 


-5) 










9.368 


3.050 


-2) 


-1.070 


-2) 


0.9291 


0.6127 


0.8318 


9.834 


-5) 


PwPoly30-1355 


2.4^0 


1.20^0 vs. 


I.2OM0 


19.75 


1.065 


-2) 


-5.847 


-3) 


1.2260 


0.9846 


2.691(-10) 


3.739 


-5) 










16.93 


1.327 


-2) 


-6.707 


-3) 


1.1538 


0.9737 


4.273(-10) 


3.576 


-5) 










15.52 


1.502 


-2) 


-7.239 


-3) 


1.1162 


0.9645 


1.010(-9) 


3.481 


-5) 










14.11 


1.719 


-2) 


-7.859 


-3) 


1.0776 


0.9504 


1.542(-9) 


3.327 


-5) 










12.70 


1.994 


-2) 


-8.592 


-3) 


1.0382 


0.9277 


2.696(-9) 


2.894 


-5) 










11.29 


2.352 


-2) 


-9.465 


-3) 


0.9982 


0.8877 


6. 744 (-9) 


1.325 


-5) 










10.44 


2.622 


-2) 


-1.007 


-2) 


0.9742 


0.8468 


1.231(-8) 


2.500 


-6) 










9.876 


2.833 


-2) 


-1.051 


-2) 


0.9586 


0.8055 


4.717(-8) 


3.509 


-5) 










9.311 


3.074 


-2) 


-1.098 


-2) 


0.9434 


0.7423 


8.705(-9) 


1.018 


-4) 
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Table 4 — Continued 



EOS name Mq 



M^Em -«• A^aEm d/Mo 



Mofl 



Eb/Mo J/Mg XI Sx or X2 



SM 



PwPoly30-1355 2.4Mq I.IOM© vs. 1.3OM0 



PwPoly30-1355 2AMq I.OOMq vs. 1.40Mq 



PwPoly30-1355 2.7M0 1.35M0 vs. 1.35M0 



PwPoly30-1355 2.7Mq 1.25M0 vs. 1.45M0 



PwPoly30-1355 2.7M0 1.15M0 vs. 1.55M0 



8.747 


3.356 


-2) 


-1.144 


-2) 


0.9291 


0.6250 


1.738(-8) 


1.324 


-4) 


19.75 


1.065 


-2) 


-5.722 


-3) 


1.2176 


0.9806 


0.9878 


4.540 


-5) 


16.93 


1.327 


-2) 


-6.577 


-3) 


1.1458 


0.9672 


0.9791 


4.646 


-5) 


15.52 


1.502 


-2) 


-7.104 


-3) 


1.1085 


0.9556 


0.9717 


4.610 


-5) 


14.11 


1.719 


-2) 


-7.721 


-3) 


1.0703 


0.9379 


0.9604 


4.450 


-5) 


12.70 


1.994 


-2) 


-8.448 


-3) 


1.0311 


0.9094 


0.9423 


4.387 


-5) 


11.29 


2.352 


-2) 


-9.315 


-3) 


0.9915 


0.8586 


0.9107 


5.115 


-5) 


10.44 


2.622 


-2) 


-9.913 


-3) 


0.9677 


0.8056 


0.8787 


5.906 


-5) 


9.876 


2.833 


-2) 


-1.035 


-2) 


0.9522 


0.7492 


0.8472 


8.369 


-5) 


9.594 


2.949 


-2) 


-1.058 


-2) 


0.9446 


0.7121 


0.8266 


1.120 


-4) 


9.170 


3.141 


-2) 


-1.093 


-2) 


0.9337 


0.6286 


0.7853 


1.365 


-4) 


19.75 


1.065 


-2) 


-5.645 


-3) 


1.1920 


0.9755 


0.9905 


3.721 


-6) 


16.93 


1.327 


-2) 


-6.482 


-3) 


1.1218 


0.9587 


0.9837 


5.801 


-6) 


15.52 


1.502 


-2) 


-6.998 


-3) 


1.0853 


0.9443 


0.9779 


7.259 


-6) 


14.11 


1.719 


-2) 


-7.602 


-3) 


1.0479 


0.9223 


0.9690 


9.696 


-6) 


12.70 


1.994 


-2) 


-8.313 


-3) 


1.0096 


0.8864 


0.9546 


1.629 


-5) 


11.29 


2.351 


-2) 


-9.161 


-3) 


0.9709 


0.8217 


0.9297 


3.884 


-5) 


10.72 


2.526 


-2) 


-9.541 


-3) 


0.9555 


0.7795 


0.9143 


4.920 


-5) 


10.16 


2.723 


-2) 


-9.959 


-3) 


0.9401 


0.7185 


0.8939 


9.154 


-5) 


9.876 


2.832 


-2) 


-1.018 


-2) 


0.9326 


0.6763 


0.8807 


1.117 


-4) 


9.594 


2.949 


-2) 


-1.040 


-2) 


0.9252 


0.6205 


0.8648 


1.318 


-4) 


17.56 


1.260 


-2) 


-6.362 


-3) 


1.1699 


0.9862 


3.189(-10) 


1.042 


-4) 


15.05 


1.569 


-2) 


-7.303 


-3) 


1.1031 


0.9764 


2.653(-10) 


1.002 


-4) 


13.79 


1.774 


-2) 


-7.882 


-3) 


1.0685 


0.9680 


7.139(-10) 


9.652 


-5) 


12.54 


2.029 


-2) 


-8.556 


-3) 


1.0331 


0.9552 


8.625(-10) 


9.170 


-5) 


11.29 


2.350 


-2) 


-9.347 


-3) 


0.9970 


0.9347 


2.274(-9) 


8.693 


-5) 


10.03 


2.768 


-2) 


-1.028 


-2) 


0.9605 


0.8988 


7.059(-9) 


8.790 


-5) 


9.280 


3.082 


-2) 


-1.093 


-2) 


0.9387 


0.8627 


2.616(-9) 


8.988 


-5) 


8.778 


3.326 


-2) 


-1.140 


-2) 


0.9246 


0.8270 


1.156(-8) 


1.088 


-4) 


8.026 


3.760 


-2) 


-1.215 


-2) 


0.9044 


0.7345 


4.070(-10) 


2.035 


-4) 


7.524 


4.113 


-2) 


-1.263 


-2) 


0.8922 


0.5861 


7.056(-9) 


1.984 


-4) 


17.56 


1.260 


-2) 


-6.451 


-3) 


1.1634 


0.9827 


0.9891 


2.088 


-5) 


15.05 


1.569 


-2) 


-7.388 


-3) 


1.0969 


0.9706 


0.9812 


1.865 


-5) 


13.79 


1.774 


-2) 


-7.964 


-3) 


1.0625 


0.9602 


0.9745 


1.745 


-5) 


12.54 


2.028 


-2) 


-8.633 


-3) 


1.0273 


0.9445 


0.9642 


1.575 


-5) 


11.29 


2.350 


-2) 


-9.419 


-3) 


0.9914 


0.9190 


0.9476 


1.121 


-5) 


10.03 


2.767 


-2) 


-1.035 


-2) 


0.9551 


0.8741 


0.9188 


5.430 


-6) 


9.280 


3.081 


-2) 


-1.099 


-2) 


0.9335 


0.8282 


0.8900 


2.197 


-5) 


8.778 


3.326 


-2) 


-1.145 


-2) 


0.9195 


0.7810 


0.8619 


5.420 


-5) 


8.277 


3.604 


-2) 


-1.196 


-2) 


0.9058 


0.7086 


0.8218 


1.329 


-4) 


7.901 


3.842 


-2) 


-1.234 


-2) 


0.8962 


0.6113 


0.7766 


1.823 


-4) 


17.56 


1.260 


-2) 


-6.339 


-3) 


1.1441 


0.9786 


0.9915 


1.480 


-5) 


15.05 


1.569 


-2) 


-7.260 


-3) 


1.0788 


0.9637 


0.9852 


1.206 


-5) 


13.79 


1.774 


-2) 


-7.826 


-3) 


1.0450 


0.9510 


0.9798 


1.035 


-5) 


12.54 


2.028 


-2) 


-8.484 


-3) 


1.0104 


0.9316 


0.9715 


7.735 


-6) 


11.29 


2.350 


-2) 


-9.257 


-3) 


0.9751 


0.9001 


0.9583 


1.351 


-6) 


10.03 


2.766 


-2) 


-1.017 


-2) 


0.9396 


0.8438 


0.9354 


2.271 


-5) 


9.280 


3.081 


-2) 


-1.080 


-2) 


0.9184 


0.7847 


0.9126 


4.493 


-5) 


8.778 


3.324 


-2) 


-1.127 


-2) 


0.9046 


0.7223 


0.8909 


9.938 


-5) 


8.528 


3.459 


-2) 


-1.150 


-2) 


0.8979 


0.6780 


0.8767 


1.209 


-4) 


8.277 


3.604 


-2) 


-1.174 


-2) 


0.8915 


0.6171 


0.8594 


1.419 


-4) 
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Table 4 — Continued 



EOS name 



Mo 



KEm ^s. MNS2^ d/Mo 



MqU 



Bb/Mo J/M2 



Xi 



Sx or X2 



5Af 



PwPoly30-1355 


3.0Mq 


1.5OM0 vs. 


I.5OM0 


15.80 


1.464 


-2) 


-7.139 


-3 


1.1230 


0.9880 


2.165(-10) 


3.110 


-5) 










13.54 


1.820 


-2) 


-8.157 


-3 


1.0608 


0.9792 


1.067(-9) 


2.814 


-5) 










12.42 


2.057 


-2) 


-8.779 


-3 


1.0288 


0.9718 


2.383(-9) 


2.675 


-5) 










11.29 


2.349 


-2) 


-9.501 


-3 


0.9960 


0.9604 


3.514(-9) 


2.512 


-5) 










10.16 


2.718 


-2) 


-1.034 


-2 


0.9628 


0.9420 


1.098(-8) 


2.119 


-5) 










9.029 


3.196 


-2) 


-1.133 


-2 


0.9294 


0.9102 


5.864(-8) 


6.379 


-6) 










7.901 


3.834 


-2) 


-1.250 


-2 


0.8966 


0.8475 


1.430(-7) 


3.234 


-5) 










7.223 


4.325 


-2) 


-1.330 


-2 


0.8782 


0.7721 


1.889(-8) 


1.647 


-4) 










6.998 


4.514 


-2) 


-1.357 


-2 


0.8726 


0.7314 


1.958(-6) 


2.209 


-4) 










6.659 


4.828 


-2) 


-1.397 


-2 


0.8646 


0.6188 


5.031(-7) 


2.844 


-4) 


PwPoly30-1355 


S.OMq 


1.4OM0 vs. 


1.60Mq 


15.80 


1.464 


-2) 


-7.050 


-3 


1.1180 


0.9850 


0.9905 


2.588 


-5) 










13.54 


1.820 


-2) 


-8.063 


-3 


1.0562 


0.9743 


0.9834 


2.858 


-5) 










12.42 


2.056 


-2) 


-8.683 


-3 


1.0242 


0.9651 


0.9774 


2.984 


-5) 










11.29 


2.349 


-2) 


-9.401 


-3 


0.9917 


0.9511 


0.9681 


3.143 


-5) 










10.16 


2.718 


-2) 


-1.024 


-2 


0.9586 


0.9285 


0.9533 


3.551 


-5) 










9.029 


3.196 


-2) 


-1.123 


-2 


0.9254 


0.8893 


0.9277 


5.151 


-5) 










8.352 


3.555 


-2) 


-1.190 


-2 


0.9056 


0.8497 


0.9023 


6.242 


-5) 










7.675 


3.985 


-2) 


-1.266 


-2 


0.8864 


0.7843 


0.8626 


1.419 


-4) 










7.223 


4.325 


-2) 


-1.319 


-2 


0.8746 


0.7088 


0.8204 


2.059 


-4) 










6.885 


4.615 


-2) 


-1.358 


-2 


0.8664 


0.5959 


0.7717 


2.598 


-4) 


PwPoly30-1355 


S.OMq 


1.3OM0 vs. 


1.70Mq 


15.80 


1.464 


-2) 


-6.922 


-3 


1.1032 


0.9813 


0.9927 


5.299 


-5) 










13.54 


1.820 


-2) 


-7.922 


-3 


1.0422 


0.9681 


0.9871 


5.501 


-5) 










12.42 


2.056 


-2) 


-8.533 


-3 


1.0107 


0.9568 


0.9823 


5.589 


-5) 










11.29 


2.349 


-2) 


-9.241 


-3 


0.9786 


0.9397 


0.9750 


5.723 


-5) 










10.16 


2.718 


-2) 


-1.007 


-2 


0.9460 


0.9120 


0.9632 


6.137 


-5) 










9.029 


3.196 


-2) 


-1.104 


-2 


0.9133 


0.8634 


0.9429 


7.756 


-5) 










8.352 


3.555 


-2) 


-1.171 


-2 


0.8940 


0.8135 


0.9228 


9.299 


-5) 










7.901 


3.831 


-2) 


-1.220 


-2 


0.8813 


0.7623 


0.9041 


1.595 


-4) 










7.449 


4.149 


-2) 


-1.270 


-2 


0.8694 


0.6806 


0.8770 


2.123 


-4) 










7.223 


4.326 


-2) 


-1.297 


-2 


0.8637 


0.6108 


0.8590 


2.440 


-4) 


PwPoly30-1345 


2.4Mq 


I.2OM0 vs. 


1.20Mq 


19.75 


1.065 


-2) 


-5.853 


■3" 


1.2259 


0.9878 


1.087(-10) 


4.290 


-5) 










16.93 


1.327 


-2) 


-6.714 


-3 


1.1536 


0.9793 


6.445(-ll) 


4.128 


-5) 










15.52 


1.502 


-2) 


-7.246 


-3 


1.1160 


0.9720 


1.330(-10) 


4.050 


-5) 










14.11 


1.719 


-2) 


-7.868 


-3 


1.0774 


0.9610 


2.640(-10) 


3.957 


-5) 










12.70 


1.994 


-2) 


-8.602 


-3 


1.0378 


0.9433 


6.803(-ll) 


3.751 


-5) 










11.29 


2.351 


-2) 


-9.481 


-3 


0.9974 


0.9129 


1.710(-10) 


2.943 


-5) 










9.876 


2.830 


-2) 


-1.054 


-2 


0.9569 


0.8538 


6.889(-10) 


5.880 


-6) 










9.029 


3.204 


-2) 


-1.127 


-2 


0.9335 


0.7830 


3.818(-9) 


5.518 


-5) 










8.465 


3.501 


-2) 


-1.180 


-2 


0.9186 


0.6987 


5.214(-10) 


1.418 


-4) 










8.183 


3.672 


-2) 


-1.204 


-2 


0.9115 


0.6224 


2.647(-9) 


1.477 


-4) 


PwPoly30-1345 


2AMq 


I.IOM0 vs. 


1.30Mq 


19.75 


1.065 


-2) 


-5.711 


-3 


1.2175 


0.9846 


0.9905 


5.673 


-5) 










16.93 


1.327 


-2) 


-6.567 


-3 


1.1457 


0.9739 


0.9837 


5.778 


-5) 










15.52 


1.502 


-2) 


-7.095 


-3 


1.1083 


0.9647 


0.9779 


5.820 


-5) 










14.11 


1.719 


-2) 


-7.713 


-3 


1.0700 


0.9509 


0.9692 


5.878 


-5) 










12.70 


1.994 


-2) 


-8.443 


-3 


1.0307 


0.9286 


0.9552 


6.093 


-5) 










11.29 


2.351 


-2) 


-9.315 


-3 


0.9906 


0.8898 


0.9312 


6.573 


-5) 










9.876 


2.830 


-2) 


-1.036 


-2 


0.9504 


0.8132 


0.8852 


8.037 


-5) 










9.311 


3.070 


-2) 


-1.084 


-2 


0.9348 


0.7556 


0.8538 


1.064 


-4) 










9.029 


3.202 


-2) 


-1.109 


-2 


0.9271 


0.7181 


0.8331 


1.419 


-4) 










8.606 


3.423 


-2) 


-1.148 


-2 


0.9162 


0.6310 


0.7912 


1.738 


-4) 


PwPoly30-1345 


2.4M0 


I.OOM0 vs. 


1.4OM0 


19.75 


1.065 


-2) 


-5.660 


-3 


1.1919 


0.9803 


0.9928 


1.042 


-5) 
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Table 4 — Continued 



EOS name 



Mu 



M^Em -«• A^aEm d/M, 



Mofl 



Eb/Mo J/Mg XI Sx or X2 



5Af 



PwPoly30-1345 2.7Mq 1.35Mq vs. l.SSMg 



PwPoly30-1345 2.7Mq 1.25Mq vs. 1.45M0 



PwPoly30-1345 2.7M0 I.ISM© vs. 1.55M0 



PwPoly30-1345 3.0Mq 1.50Mq vs. 1.50Mq 



PwPoly30-1345 3.OM0 I.4OM0 vs. I.GOMq 



16.93 
15.52 
14.11 
12.70 
11.29 
10.44 
9.876 
9.311 
9.029 
17.56 
15.05 
13.79 
12.54 
11.29 
10.03 
8.778 
8.026 
7.524 
7.148 
17.56 
15.05 
13.79 
12.54 
11.29 
10.03 
8.778 
8.026 
7.775 
7.524 
17.56 
15.05 
13.79 
12.54 
11.29 
10.03 
9.280 
8.778 
8.277 
7.775 
15.80 
13.54 
12.42 
11.29 
10.16 
9.029 
7.901 
7.223 
6.546 
6.253 
15.80 
13.54 



1.3271 
1.5021 
1.7191 
1.9931 
2.35O1 
2.6201 
2.8301 
3.0691 
3.2021 
1.2601 
1.5691 
1.7741 
2.0281 
2.3491 
2.7661 
3.3231 
3.7551 
4.0981 
4.3961 
I.26O1 
1.569i 
1.7741 
2.0281 
2.3491 
2.766i 
3.323i 
3.7541 
3.92O1 
4.0981 
I.26O1 
1.569i 
1.774i 
2.0281 
2.3491 
2.765i 
3.0791 
3.322i 
3.5991 
3.919i 
1.464i 
I.82O1 
2.0561 
2.3491 
2.7I81 
3.1951 
3.8311 
4.323i 
4.927i 
5.238i 
1.464i 
I.82O1 



-6.497 
-7.014 
-7.618 
-8.331 
-9.184 
-9.773 
-1.021 
-1.068 
-1.092 
-6.398 
-7.342 
-7.922 
-8.597 
-9.392 
-1.033 
-1.146 
-1.223 
-1.280 
-1.320 
-6.455 
-7.393 
-7.970 
-8.640 
-9.429 
-1.037 
-1.148 
-1.227 
-1.254 
-1.282 
-6.335 
-7.257 
-7.823 
-8.484 
-9.258 
-1.018 
-1.081 
-1.127 
-1.178 
-1.230 
-7.143 
-8.161 
-8.784 
-9.508 
-1.035 
-1.135 
-1.253 
-1.333 
-1.422 
-1.460 
-7.035 
-8.049 



1.1216 


0.9668 


0.9875 


1.0851 


0.9552 


0.9830 


1.0476 


0.9378 


0.9762 


1.0092 


0.9097 


0.9653 


0.9701 


0.8606 


0.9465 


0.9465 


0.8106 


0.9282 


0.9310 


0.7600 


0.9109 


0.9157 


0.6829 


0.8869 


0.9083 


0.6254 


0.8710 


1.1695 


0.9894 


4.961(-11) 


1.1027 


0.9818 


1.782(-10) 


1.0680 


0.9753 


2.878(-10) 


1.0325 


0.9654 


5.456(-10) 


0.9963 


0.9497 


7.747(-10) 


0.9595 


0.9227 


3.623(-10) 


0.9228 


0.8707 


1.867(-8) 


0.9016 


0.8105 


8.736(-9) 


0.8884 


0.7445 


8.639(-9) 


0.8793 


0.6484 


3.016(-9) 


1.1632 


0.9865 


0.9918 


1.0968 


0.9769 


0.9858 


1.0623 


0.9688 


0.9806 


1.0270 


0.9565 


0.9727 


0.9909 


0.9368 


0.9602 


0.9544 


0.9030 


0.9388 


0.9179 


0.8372 


0.8980 


0.8968 


0.7591 


0.8528 


0.8902 


0.7177 


0.8306 


0.8837 


0.6587 


0.8025 


1.1440 


0.9831 


0.9937 


1.0787 


0.9712 


0.9890 


1.0448 


0.9612 


0.9849 


1.0101 


0.9460 


0.9787 


0.9747 


0.9215 


0.9688 


0.9389 


0.8792 


0.9519 


0.9173 


0.8366 


0.9355 


0.9031 


0.7946 


0.9200 


0.8892 


0.7322 


0.8991 


0.8761 


0.6250 


0.8684 


1.1228 


0.9910 


4.956(-ll) 


1.0607 


0.9844 


5.873(-ll) 


1.0285 


0.9787 


4.281(-10) 


0.9958 


0.9701 


7.697(-ll) 


0.9624 


0.9563 


5.302(-9) 


0.9288 


0.9328 


4.731(-8) 


0.8954 


0.8882 


5.093(-7) 


0.8761 


0.8387 


7.633(-7) 


0.8585 


0.7438 


4.161(-7) 


0.8518 


0.6503 


1.872(-5) 


1.1179 


0.9886 


0.9931 


1.0560 


0.9803 


0.9878 



8.346 


-6) 


7.152 


-6) 


5.551 


-6) 


1.929 


-6) 


1.082 


-5) 


2.337 


-5) 


4.749 


-5) 


1.032 


-4) 


1.287 


-4) 


8.045 


-5) 


8.415 


-5) 


8.627 


-5) 


8.876 


-5) 


9.205 


-5) 


9.552 


-5) 


1.027 


-4) 


1.408 


-4) 


2.317 


-4) 


2.776 


-4) 


2.428 


-5) 


2.205 


-5) 


2.097 


-5) 


1.985 


-5) 


1.769 


-5) 


9.410 


-6) 


1.454 


-5) 


1.014 


-4) 


1.367 


-4) 


1.801 


-4) 


9.561 


-6) 


6.914 


-6) 


5.427 


-6) 


3.523 


-6) 


3.109 


-8) 


1.148 


-5) 


2.396 


-5) 


4.869 


-5) 


1.169 


-4) 


1.690 


-4) 


3.229 


-5) 


2.937 


-5) 


2.786 


-5) 


2.669 


-5) 


2.502 


-5) 


1.858 


-5) 


3.570 


-7) 


4.485 


-5) 


2.295 


-4) 


3.279 


-4) 


4.230 


-5) 


4.484 


-5) 
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Table 4 — Continued 



EOS name 



M,, 



KEm ^s. MNS2^ d/Mo 



MqU 



Bb/Mo J/Mjf 



Xi 



Sx or X2 



5M 











12.42 


2.056 


-2) 


-8.670 


-3) 


1.0240 


0.9732 


0.9833 


4.613 


-5) 










11.29 


2.349 


-2) 


-9.389 


-3) 


0.9914 


0.9625 


0.9764 


4.706 


-5) 










10.16 


2.718 


-2) 


-1.023 


-2) 


0.9582 


0.9453 


0.9654 


4.883 


-5) 










9.029 


3.195 


-2) 


-1.122 


-2) 


0.9248 


0.9160 


0.9467 


5.560 


-5) 










7.901 


3.831 


-2) 


-1.239 


-2) 


0.8915 


0.8601 


0.9116 


7.635 


-5) 










7.223 


4.319 


-2) 


-1.321 


-2) 


0.8722 


0.7961 


0.8736 


1.727 


-4) 










6.772 


4.709 


-2) 


-1.375 


-2) 


0.8605 


0.7214 


0.8328 


2.374 


-4) 










6.546 


4.927 


-2) 


-1.408 


-2) 


0.8550 


0.6573 


0.8033 


2.892 


-4) 


PwPoly30-1345 


3.0Mq 


1.30Mq vs. 


1.70Mq 


15.80 


1.464 


-2) 


-6.932 


-3) 


1.1031 


0.9854 


0.9949 


4.531 


-5) 










13.54 


1.820 


-2) 


-7.932 


-3) 


1.0420 


0.9751 


0.9908 


4.729 


-5) 










12.42 


2.056 


-2) 


-8.545 


-3) 


1.0105 


0.9663 


0.9873 


4.839 


-5) 










11.29 


2.349 


-2) 


-9.253 


-3) 


0.9783 


0.9530 


0.9820 


4.909 


-5) 










10.16 


2.717 


-2) 


-1.008 


-2) 


0.9456 


0.9318 


0.9734 


5.085 


-5) 










9.029 


3.194 


-2) 


-1.106 


-2) 


0.9127 


0.8953 


0.9589 


5.859 


-5) 










7.901 


3.830 


-2) 


-1.221 


-2) 


0.8801 


0.8249 


0.9316 


8.326 


-5) 










7.449 


4.144 


-2) 


-1.275 


-2) 


0.8673 


0.7740 


0.9141 


1.648 


-4) 










6.998 


4.507 


-2) 


-1.329 


-2) 


0.8555 


0.6930 


0.8888 


2.226 


-4) 










6.772 


4.710 


-2) 


-1.357 


-2) 


0.8499 


0.6227 


0.8716 


2.625 


-4) 


PwPoly30-1335 


2.4M0 


I.2OM0 vs. 


1.20Mq 


19.75 


1.065 


-2) 


-5.853 


-3) 


1.2258 


0.9906 


7.396(-ll) 


4.256 


-5) 










16.93 


1.327 


-2) 


-6.715 


-3) 


1.1534 


0.9838 


9.186(-11) 


4.108 


-5) 










15.52 


1.502 


-2) 


-7.248 


-3) 


1.1158 


0.9781 


8.545(-ll) 


4.032 


-5) 










14.11 


1.719 


-2) 


-7.871 


-3) 


1.0771 


0.9695 


1.127(-12) 


3.973 


-5) 










12.70 


1.994 


-2) 


-8.606 


-3) 


1.0374 


0.9558 


7.096(-ll) 


3.889 


-5) 










11.29 


2.350 


-2) 


-9.487 


-3) 


0.9969 


0.9326 


1.659(-10) 


3.543 


-5) 










9.876 


2.829 


-2) 


-1.055 


-2) 


0.9558 


0.8889 


6.876(-10) 


2.434 


-5) 










9.029 


3.200 


-2) 


-1.129 


-2) 


0.9315 


0.8408 


1.713(-10) 


5.246 


-6) 










8.183 


3.662 


-2) 


-1.213 


-2) 


0.9084 


0.7508 


1.789(-9) 


1.157 


-4) 










7.759 


3.939 


-2) 


-1.256 


-2) 


0.8977 


0.6605 


3.579(-9) 


1.750 


-4) 


PwPoly30-1335 


2AMq 


I.IOM0 vs. 


1.30Mq 


19.75 


1.065 


-2) 


-5.694 


-3) 


1.2173 


0.9878 


0.9927 


7.781 


-5) 










16.93 


1.327 


-2) 


-6.551 


-3) 


1.1455 


0.9793 


0.9875 


7.812 


-5) 










15.52 


1.502 


-2) 


-7.080 


-3) 


1.1081 


0.9721 


0.9830 


7.811 


-5) 










14.11 


1.719 


-2) 


-7.698 


-3) 


1.0697 


0.9611 


0.9762 


7.778 


-5) 










12.70 


1.993 


-2) 


-8.429 


-3) 


1.0303 


0.9438 


0.9655 


7.733 


-5) 










11.29 


2.350 


-2) 


-9.304 


-3) 


0.9900 


0.9142 


0.9474 


7.953 


-5) 










9.876 


2.828 


-2) 


-1.036 


-2) 


0.9492 


0.8576 


0.9134 


8.926 


-5) 










9.029 


3.199 


-2) 


-1.111 


-2) 


0.9252 


0.7933 


0.8768 


1.131 


-4) 










8.465 


3.495 


-2) 


-1.167 


-2) 


0.9096 


0.7212 


0.8380 


1.751 


-4) 










8.183 


3.661 


-2) 


-1.194 


-2) 


0.9023 


0.6648 


0.8107 


2.027 


-4) 


PwPoly30-1335 


2AMq 


I.OOM0 vs. 


1.40Mq 


19.75 


1.065 


-2) 


-5.671 


-3) 


1.1918 


0.9843 


0.9946 


2.138 


-5) 










16.93 


1.327 


-2) 


-6.509 


-3) 


1.1215 


0.9734 


0.9906 


1.944 


-5) 










15.52 


1.502 


-2) 


-7.027 


-3) 


1.0849 


0.9642 


0.9872 


1.827 


-5) 










14.11 


1.718 


-2) 


-7.632 


-3) 


1.0473 


0.9503 


0.9820 


1.698 


-5) 










12.70 


1.993 


-2) 


-8.346 


-3) 


1.0088 


0.9282 


0.9737 


1.497 


-5) 










11.29 


2.350 


-2) 


-9.201 


-3) 


0.9695 


0.8904 


0.9597 


8.731 


-6) 










9.876 


2.828 


-2) 


-1.023 


-2) 


0.9298 


0.8172 


0.9336 


1.051 


-5) 










9.311 


3.067 


-2) 


-1.070 


-2) 


0.9142 


0.7658 


0.9165 


3.595 


-5) 










8.747 


3.341 


-2) 


-1.123 


-2) 


0.8988 


0.6855 


0.8928 


1.028 


-4) 










8.465 


3.495 


-2) 


-1.149 


-2) 


0.8914 


0.6244 


0.8766 


1.311 


-4) 


PwPoly30-1335 


2.7 Mq 


1.35M0 vs. 


1.35M0 


17.56 


1.260 


-2) 


-6.434 


-3) 


1.1693 


0.9920 


6.838(-ll) 


4.807 


-5) 










15.05 


1.568 


-2) 


-7.378 


-3) 


1.1024 


0.9861 


8.710(-11) 


5.190 


-5) 










13.79 


1.773 


-2) 


-7.959 


-3) 


1.0678 


0.9811 


6.490(-ll) 


5.432 


-5) 
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Table 4 — Continued 



EOS name 



Mu 



M^Em -«• A^aEm d/Mo 



Mofl 



Eb/Mo J/Mg XI Sx or X2 



5Af 



PwPoly30-1335 2.7Mq 1.25M0 vs. 1.45M0 



PwPoly30-1335 2.7^0 1.15^0 vs. 1.55M0 



PwPoly30-1335 3.OM0 1.5OM0 vs. I.SOMq 



PwPoly30-1335 3.OM0 1.4OM0 vs. 1.60Mq 



PwPoly30-1335 3.OM0 I.3OM0 vs. I.7OM0 



12.54 


2.028 


-2) 


-8.635 


-3) 


1.0322 


0.9736 


7.726(-ll) 


5.689 


-5) 


11.29 


2.349 


-2) 


-9.431 


-3) 


0.9959 


0.9616 


2.887(-10) 


5.998 


-5) 


10.03 


2.765 


-2) 


-1.038 


-2) 


0.9590 


0.9413 


9.437(-9) 


6.622 


-5) 


8.778 


3.321 


-2) 


-1.151 


-2) 


0.9217 


0.9035 


4.658(-8) 


8.293 


-5) 


8.026 


3.751 


-2) 


-1.231 


-2) 


0.8998 


0.8626 


1.057(-7) 


1.087 


-4) 


7.274 


4.283 


-2) 


-1.318 


-2) 


0.8789 


0.7898 


1.590(-8) 


2.159 


-4) 


6.647 


4.837 


-2) 


-1.393 


-2) 


0.8638 


0.6435 


7.123(-9) 


3.282 


-4) 


17.56 


1.260 


-2) 


-6.450 


-3) 


1.1631 


0.9896 


0.9940 


1.812 


-5) 


15.05 


1.569 


-2) 


-7.388 


-3) 


1.0966 


0.9821 


0.9894 


1.623 


-5) 


13.79 


1.774 


-2) 


-7.966 


-3) 


1.0621 


0.9758 


0.9855 


1.511 


-5) 


12.54 


2.028 


-2) 


-8.638 


-3) 


1.0268 


0.9662 


0.9796 


1.427 


-5) 


11.29 


2.349 


-2) 


-9.428 


-3) 


0.9907 


0.9511 


0.9702 


1.337 


-5) 


10.03 


2.765 


-2) 


-1.037 


-2) 


0.9539 


0.9254 


0.9542 


1.006 


-5) 


8.778 


3.321 


-2) 


-1.149 


-2) 


0.9170 


0.8771 


0.9247 


1.196 


-6) 


8.026 


3.752 


-2) 


-1.228 


-2) 


0.8952 


0.8241 


0.8931 


2.996 


-5) 


7.524 


4.093 


-2) 


-1.286 


-2) 


0.8812 


0.7660 


0.8609 


1.143 


-4) 


7.023 


4.491 


-2) 


-1.348 


-2) 


0.8683 


0.6603 


0.8100 


2.051 


-4) 


17.56 


1.260 


-2) 


-6.315 


-3) 


1.1439 


0.9867 


0.9955 


1.176 


-5) 


15.05 


1.568 


-2) 


-7.237 


-3) 


1.0785 


0.9774 


0.9920 


1.395 


-5) 


13.79 


1.773 


-2) 


-7.805 


-3) 


1.0446 


0.9695 


0.9890 


1.537 


-5) 


12.54 


2.028 


-2) 


-8.465 


-3) 


1.0099 


0.9575 


0.9844 


1.682 


-5) 


11.29 


2.349 


-2) 


-9.242 


-3) 


0.9744 


0.9386 


0.9771 


1.877 


-5) 


10.03 


2.765 


-2) 


-1.017 


-2) 


0.9383 


0.9062 


0.9648 


2.457 


-5) 


9.280 


3.078 


-2) 


-1.080 


-2) 


0.9166 


0.8748 


0.9530 


3.054 


-5) 


8.277 


3.598 


-2) 


-1.177 


-2) 


0.8879 


0.8030 


0.9272 


6.520 


-5) 


7.775 


3.914 


-2) 


-1.233 


-2) 


0.8740 


0.7391 


0.9071 


1.486 


-4) 


7.274 


4.283 


-2) 


-1.290 


-2) 


0.8609 


0.6267 


0.8769 


2.154 


-4) 


15.80 


1.464 


-2) 


-7.131 


-3) 


1.1227 


0.9935 


1.952(-10) 


1.803 


-5) 


13.54 


1.820 


-2) 


-8.150 


-3) 


1.0605 


0.9885 


6.710(-10) 


1.565 


-5) 


12.42 


2.056 


-2) 


-8.774 


-3) 


1.0284 


0.9843 


1.493(-9) 


1.411 


-5) 


11.29 


2.349 


-2) 


-9.498 


-3) 


0.9956 


0.9778 


8.119(-10) 


1.291 


-5) 


10.16 


2.717 


-2) 


-1.034 


-2) 


0.9622 


0.9676 


1.003(-7) 


1.237 


-5) 


9.029 


3.194 


-2) 


-1.133 


-2) 


0.9284 


0.9503 


8.524(-7) 


1.071 


-5) 


7.901 


3.826 


-2) 


-1.256 


-2) 


0.8942 


0.9184 


2.252(-7) 


6.128 


-5) 


7.223 


4.316 


-2) 


-1.336 


-2) 


0.8745 


0.8844 


3.104(-7) 


8.432 


-5) 


6.320 


5.156 


-2) 


-1.454 


-2) 


0.8502 


0.7955 


1.088(-6) 


1.925 


-4) 


5.869 


5.683 


-2) 


-1.522 


-2) 


0.8398 


0.6843 


3.401(-6) 


3.571 


-4) 


15.80 


1.463 


-2) 


-7.032 


-3) 


1.1175 


0.9914 


0.9952 


6.438 


-5) 


13.54 


1.819 


-2) 


-8.047 


-3) 


1.0556 


0.9851 


0.9914 


6.898 


-5) 


12.42 


2.056 


-2) 


-8.669 


-3) 


1.0236 


0.9797 


0.9881 


7.182 


-5) 


11.29 


2.348 


-2) 


-9.389 


-3) 


0.9910 


0.9715 


0.9831 


7.339 


-5) 


10.16 


2.717 


-2) 


-1.023 


-2) 


0.9578 


0.9585 


0.9751 


7.375 


-5) 


9.029 


3.194 


-2) 


-1.123 


-2) 


0.9242 


0.9366 


0.9616 


7.514 


-5) 


7.901 


3.828 


-2) 


-1.241 


-2) 


0.8906 


0.8959 


0.9367 


8.290 


-5) 


7.223 


4.319 


-2) 


-1.322 


-2) 


0.8710 


0.8521 


0.9105 


1.041 


-4) 


6.546 


4.920 


-2) 


-1.413 


-2) 


0.8522 


0.7741 


0.8667 


2.385 


-4) 


6.095 


5.408 


-2) 


-1.476 


-2) 


0.8412 


0.6626 


0.8161 


3.437 


-4) 


15.80 


1.464 


-2) 


-6.934 


-3) 


1.1029 


0.9889 


0.9966 


4.754 


-5) 


13.54 


1.820 


-2) 


-7.935 


-3) 


1.0419 


0.9809 


0.9938 


4.874 


-5) 


12.42 


2.056 


-2) 


-8.548 


-3) 


1.0103 


0.9741 


0.9913 


4.953 


-5) 


11.29 


2.348 


-2) 


-9.259 


-3) 


0.9781 


0.9638 


0.9875 


4.995 


-5) 
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Table 4 — Continued 



EOS name 



Mo 



KEm ^s. MNS2^ d/Mo 



MqU 



Bb/Mo J/Mjf 



Xi 



Sx or X2 



5Af 











10.16 


2.717 


-2) 


-1.009 


-2) 


0.9453 


0.9476 


0.9815 


4.947 


-5) 










9.029 


3.193 


-2) 


-1.107 


-2) 


0.9122 


0.9201 


0.9712 


5.098 


-5) 










7.901 


3.828 


-2) 


-1.220 


-2) 


0.8792 


0.8686 


0.9524 


5.696 


-5) 










7.223 


4.318 


-2) 


-1.298 


-2) 


0.8600 


0.8126 


0.9327 


8.307 


-5) 










6.772 


4.704 


-2) 


-1.363 


-2) 


0.8476 


0.7490 


0.9135 


1.963 


-4) 










6.433 


5.035 


-2) 


-1.400 


-2) 


0.8392 


0.6702 


0.8929 


2.534 


-4) 


PwPoly30-1315 


2.4M0 


I.2OM0 vs. 


I.2OM0 


14.11 


1.719 


-2) 


-7.838 


-3) 


1.0768 


0.9820 


1.145(-10) 


4.973 


-6) 










12.70 


1.993 


-2) 


-8.577 


-3) 


1.0370 


0.9739 


3.203(-10) 


5.121 


-6) 










11.29 


2.349 


-2) 


-9.462 


-3) 


0.9962 


0.9603 


5.920(-ll) 


5.858 


-6) 










9.876 


2.826 


-2) 


-1.054 


-2) 


0.9546 


0.9358 


7.962(-9) 


4.268 


-6) 










8.465 


3.491 


-2) 


-1.186 


-2) 


0.9129 


0.8853 


2.205(-7) 


8.711 


-6) 










7.618 


4.027 


-2) 


-1.279 


-2) 


0.8887 


0.8228 


1.666(-7) 


5.788 


-5) 










7.336 


4.235 


-2) 


-1.313 


-2) 


0.8810 


0.7905 


1.765(-8) 


1.333 


-4) 










7.054 


4.465 


-2) 


-1.347 


-2) 


0.8738 


0.7456 


1.079(-8) 


1.890 


-4) 










6.772 


4.717 


-2) 


-1.381 


-2) 


0.8670 


0.6735 


5.879(-6) 


2.572 


-4) 










6.631 


4.854 


-2) 


-1.398 


-2) 


0.8636 


0.6042 


2.631(-6) 


2.724 


-4) 


PwPoly30-1315 


2AMq 


l.lOiW0 vs. 


I.3OM0 


14.11 


1.718 


-2) 


-7.776 


-3) 


1.0690 


0.9762 


0.9866 


2.717 


-5) 










12.70 


1.992 


-2) 


-8.510 


-3) 


1.0295 


0.9656 


0.9805 


3.028 


-5) 










11.29 


2.349 


-2) 


-9.390 


-3) 


0.9890 


0.9480 


0.9702 


3.425 


-5) 










9.876 


2.825 


-2) 


-1.046 


-2) 


0.9477 


0.9160 


0.9516 


4.343 


-5) 










9.029 


3.195 


-2) 


-1.121 


-2) 


0.9228 


0.8826 


0.9324 


5.403 


-5) 










8.465 


3.490 


-2) 


-1.177 


-2) 


0.9064 


0.8489 


0.9135 


7.195 


-5) 










7.901 


3.830 


-2) 


-1.239 


-2) 


0.8901 


0.7984 


0.8866 


1.492 


-4) 










7.618 


4.023 


-2) 


-1.271 


-2) 


0.8823 


0.7626 


0.8683 


1.799 


-4) 










7.336 


4.233 


-2) 


-1.305 


-2) 


0.8748 


0.7143 


0.8450 


2.209 


-4) 










6.913 


4.587 


-2) 


-1.355 


-2) 


0.8642 


0.5791 


0.7949 


2.842 


-4) 


PwPoly30-1315 


2.4Mq 


I.OOM0 vs. 


1.4OM0 


14.11 


1.718 


-2) 


-7.630 


-3) 


1.0470 


0.9689 


0.9904 


1.377 


-5) 










12.70 


1.993 


-2) 


-8.347 


-3) 


1.0084 


0.9552 


0.9858 


1.290 


-5) 










11.29 


2.349 


-2) 


-9.206 


-3) 


0.9687 


0.9323 


0.9782 


1.169 


-5) 










9.876 


2.825 


-2) 


-1.025 


-2) 


0.9284 


0.8906 


0.9643 


5.573 


-6) 










9.029 


3.195 


-2) 


-1.098 


-2) 


0.9041 


0.8465 


0.9501 


2.665 


-6) 










8.465 


3.490 


-2) 


-1.153 


-2) 


0.8882 


0.8013 


0.9361 


2.211 


-5) 










8.183 


3.653 


-2) 


-1.183 


-2) 


0.8802 


0.7702 


0.9274 


7.644 


-5) 










7.901 


3.831 


-2) 


-1.213 


-2) 


0.8726 


0.7307 


0.9166 


1.012 


-4) 










7.618 


4.024 


-2) 


-1.243 


-2) 


0.8651 


0.6774 


0.9032 


1.345 


-4) 










7.336 


4.235 


-2) 


-1.275 


-2) 


0.8578 


0.6014 


0.8863 


1.728 


-4) 


PwPoly30-1315 


2.7M0 


1.35M0 vs. 


1.35M0 


12.54 


2.027 


-2) 


-8.707 


-3) 


1.0317 


0.9854 


1.518(-8) 


2.675 


-6) 










11.29 


2.348 


-2) 


-9.506 


-3) 


0.9953 


0.9786 


1.625 (-7) 


8.081 


-7) 










10.03 


2.764 


-2) 


-1.045 


-2) 


0.9582 


0.9674 


1.477(-6) 


3.912 


-6) 










8.778 


3.319 


-2) 


-1.160 


-2) 


0.9206 


0.9469 


3. 545 (-7) 


9.834 


-6) 










7.524 


4.085 


-2) 


-1.301 


-2) 


0.8828 


0.9056 


1.322(-7) 


9.841 


-5) 










6.772 


4.703 


-2) 


-1.399 


-2) 


0.8614 


0.8563 


3.251(-6) 


1.445 


-4) 










6.521 


4.945 


-2) 


-1.432 


-2) 


0.8547 


0.8313 


2.130(-6) 


1.766 


-4) 










6.270 


5.208 


-2) 


-1.466 


-2) 


0.8482 


0.7988 


9.886(-8) 


2.315 


-4) 










6.019 


5.494 


-2) 


-1.504 


-2) 


0.8422 


0.7533 


3.748(-6) 


3.127 


-4) 










5.894 


5.648 


-2) 


-1.522 


-2) 


0.8394 


0.7198 


2.349(-5) 


3.670 


-4) 


PwPoly30-1315 


2.7M0 


1.25M0 vs. 


1.45Mq 


12.54 


2.028 


-2) 


-8.568 


-3) 


1.0265 


0.9804 


0.9894 


5.667 


-5) 










11.29 


2.349 


-2) 


-9.362 


-3) 


0.9903 


0.9716 


0.9844 


5.631 


-5) 










10.03 


2.764 


-2) 


-1.031 


-2) 


0.9533 


0.9568 


0.9759 


5.433 


-5) 










8.778 


3.319 


-2) 


-1.144 


-2) 


0.9159 


0.9302 


0.9606 


5.308 


-5) 










7.524 


4.089 


-2) 


-1.282 


-2) 


0.8787 


0.8756 


0.9296 


6.194 


-5) 
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Table 4 — Continued 



EOS name 



Mo 



KEm ^s. MNS2^ d/Mo 



MqU 



Bb/Mo J/M2 



Xi 



Sx or X2 



5M 







7.023 


4.484(-2) 


-1.345(-2) 


0.8644 


0.8364 


0.9078 


8.101{-5) 






6.772 


4.704(-2) 


-1.381(-2) 


0.8572 


0.8084 


0.8937 


1.697(-4) 






6.521 


4.945(-2) 


-1.415(-2) 


0.8506 


0.7728 


0.8758 


2.001(-4) 






6.270 


5.209(-2) 


-1.450(-2) 


0.8443 


0.7231 


0.8529 


2.476(-4) 






6.019 


5.496(-2) 


-1.485(-2) 


0.8383 


0.6314 


0.8225 


3.198(-4) 


PwPoly30-1315 2.7Mq 1.15Mq vs. 


1.55M0 


12.54 


2.027(-2) 


-8.477(-3) 


1.0093 


0.9744 


0.9927 


2.993(-5) 






11.29 


2.348(-2) 


-9.257(-3) 


0.9737 


0.9630 


0.9890 


3.358(-5) 






10.03 


2.763(-2) 


-1.018(-2) 


0.9374 


0.9440 


0.9829 


3.761(-5) 






8.778 


3.318(-2) 


-1.130(-2) 


0.9008 


0.9095 


0.9718 


4.638(-5) 






8.026 


3.747(-2) 


-1.208(-2) 


0.8788 


0.8737 


0.9604 


5.749(-5) 






7.524 


4.087(-2) 


-1.265(-2) 


0.8645 


0.8378 


0.9493 


7.487(-5) 






7.023 


4.480(-2) 


-1.329(-2) 


0.8503 


0.7838 


0.9342 


1.796(-4) 






6.772 


4.702(-2) 


-1.361(-2) 


0.8437 


0.7450 


0.9239 


2.146(-4) 






6.521 


4.943(-2) 


-1.395(-2) 


0.8373 


0.6914 


0.9112 


2.659(-4) 






6.270 


5.207(-2) 


-1.429(-2) 


0.8311 


0.5966 


0.8950 


3.320(-4) 


PwPoly27-1345 2.4Mq 1.20^0 vs. 


1.20Mq 


19.75 


1.065(-2) 


-5.770(-3) 


1.2261 


0.9873 


1.042(-10) 


2.991(-5) 






16.93 


1.328(-2) 


-6.632(-3) 


1.1538 


0.9785 


9.595(-ll) 


2.930(-5) 






15.52 


1.502(-2) 


-7.164(-3) 


1.1162 


0.9709 


6.759(-ll) 


2.852(-5) 






14.11 


1.719(-2) 


-7.786(-3) 


1.0776 


0.9595 


5.951(-11) 


2.732(-5) 






12.70 


1.994(-2) 


-8.520(-3) 


1.0379 


0.9412 


1.366(-10) 


2.637(-5) 






11.29 


2.351(-2) 


-9.399(-3) 


0.9975 


0.9098 


4.386(-10) 


2.967(-5) 






9.876 


2.830(-2) 


-1.046(-2) 


0.9569 


0.8488 


6.937(-10) 


4.470(-5) 






9.029 


3.202(-2) 


-1.120(-2) 


0.9332 


0.7770 


1.691(-10) 


l.lll(-4) 






8.465 


3.501(-2) 


-1.172(-2) 


0.9184 


0.6875 


1.882(-9) 


1.683(-4) 






8.183 


3.671(-2) 


-1.197(-2) 


0.9112 


0.6039 


5.876(-9) 


1.588(-4) 


PwPoly27-1345 2.4M0 I.IOMq vs. 


1.30Mq 


19.75 


1.065(-2) 


-5.781(-3) 


1.2173 


0.9835 


0.9904 


7.097(-6) 






16.93 


1.327(-2) 


-6.637(-3) 


1.1455 


0.9721 


0.9836 


4.698(-6) 






15.52 


1.502(-2) 


-7.165(-3) 


1.1081 


0.9624 


0.9778 


3.365(-6) 






14.11 


1.719(-2) 


-7.783(-3) 


1.0698 


0.9477 


0.9689 


1.642(-6) 






12.70 


1.994(-2) 


-8.513(-3) 


1.0305 


0.9242 


0.9549 


1.592(-6) 






11.29 


2.351(-2) 


-9.385(-3) 


0.9904 


0.8833 


0.9308 


1.186(-5) 






10.44 


2.620(-2) 


-9.991(-3) 


0.9662 


0.8422 


0.9071 


2.206(-5) 






9.876 


2.830(-2) 


-1.044(-2) 


0.9502 


0.8017 


0.8846 


4.133(-5) 






9.311 


3.068(-2) 


-1.093(-2) 


0.9343 


0.7414 


0.8534 


9.546(-5) 






8.747 


3.345(-2) 


-1.145(-2) 


0.9192 


0.6383 


0.8067 


1.523(-4) 


PwPoly27-1345 2.4M0 I.OOMq vs. 


1.40Mq 


19.75 


1.065(-2) 


-5.628(-3) 


1.1920 


0.9787 


0.9929 


1.582(-5) 






16.93 


1.327(-2) 


-6.466(-3) 


1.1217 


0.9641 


0.9877 


1.537(-5) 






15.52 


1.502(-2) 


-6.983(-3) 


1.0852 


0.9516 


0.9833 


1.483(-5) 






14.11 


1.719(-2) 


-7.587(-3) 


1.0477 


0.9327 


0.9765 


1.396(-5) 






12.70 


1.993(-2) 


-8.300(-3) 


1.0092 


0.9023 


0.9658 


1.401(-5) 






11.29 


2.350(-2) 


-9.153(-3) 


0.9701 


0.8489 


0.9475 


2.178(-5) 






10.44 


2.620(-2) 


-9.744(-3) 


0.9466 


0.7941 


0.9297 


2.984(-5) 






9.876 


2.830(-2) 


-1.018(-2) 


0.9311 


0.7373 


0.9129 


5.094(-5) 






9.594 


2.944(-2) 


-1.041(-2) 


0.9233 


0.6996 


0.9025 


8.291(-5) 






9.170 


3.134(-2) 


-1.077(-2) 


0.9120 


0.6173 


0.8825 


1.086(-4) 


PwPoly27-1345 2.7M0 1.35M0 vs. 


1.35M0 


17.56 


1.260(-2) 


-6.488(-3) 


1.1695 


0.9894 


1.130(-10) 


1.663(-5) 






15.05 


1.569(-2) 


-7.431(-3) 


1.1027 


0.9818 


9.479(-ll) 


1.394(-5) 






13.79 


1.774(-2) 


-8.011(-3) 


1.0680 


0.9753 


1.687(-10) 


1.253(-5) 






12.54 


2.028(-2) 


-8.686(-3) 


1.0325 


0.9655 


2.153(-10) 


1.115(-5) 






11.29 


2.349(-2) 


-9.481(-3) 


0.9962 


0.9498 


6.719(-10) 


9.024(-6) 






10.03 


2.766(-2) 


-1.042(-2) 


0.9594 


0.9231 


3.152(-10) 


1.874(-6) 
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Table 4 — Continued 



EOS name Mq 



M^Em -«• A^aEm d/Mo 



Mofl 



Eb/Mo J/Mg XI Sx or X2 



SM 



PwPoly27-1345 2.7Mq 1.25Mq vs. 1.45Mcr 



PwPoly27-1345 2.7M0 I.ISMq vs. 1.55Mg 



PwPoly27-1345 Z.OMq I.SOMq vs. I.SOMq 



PwPoly27-1345 3.OM0 1.4OM0 vs. I.6OM0 



PwPoly27-1345 3.OM0 1.3OM0 vs. 1.7OM0 



8.778 
8.026 
7.524 
7.023 
17.56 
15.05 
13.79 
12.54 
11.29 
10.03 
9.280 
8.778 
8.026 
7.399 
17.56 
15.05 
13.79 
12.54 
11.29 
10.03 
9.280 
8.778 
8.277 
7.775 
15.80 
13.54 
12.42 
11.29 
10.16 
9.029 
7.901 
7.223 
6.546 
6.208 
15.80 
13.54 
12.42 
11.29 
10.16 
9.029 
7.901 
7.223 
6.772 
6.433 
15.80 
13.54 
12.42 
11.29 
10.16 
9.029 
8.352 



3.3231 
3.7541 
4.0951 
4.4981 
1.2601 
1.5691 
1.7741 
2.0281 
2.3491 
2.7661 
3.0791 
3.3221 
3.7521 
4.I9I1 
I.26O1 
1.568i 
1.7741 
2.0281 
2.3491 
2.765i 
3.0781 
3.322i 
3.598i 
3.919i 
1.464i 
I.82O1 
2.0561 
2.3491 
2.7I81 
3.1951 
3.830i 
4.3I81 
4.924i 
5.283i 
1.463i 
I.82O1 
2.0561 
2.348i 
2.717i 
3.1941 
3.829i 
4.317i 
4.7O61 
5.0381 
1.463i 
1.8191 
2.0561 
2.348i 
2.717i 
3.1931 
3.55I1 



-1.155 
-1.233 
-1.290 
-1.347 
-6.399 
-7.337 
-7.914 
-8.586 
-9.376 
-1.031 
-1.096 
-1.144 
-1.223 
-1.293 
-6.311 
-7.233 
-7.801 
-8.463 
-9.235 
-1.016 
-1.079 
-1.125 
-1.176 
-1.226 
-7.022 
-8.041 
-8.664 
-9.388 
-1.023 
-1.123 
-1.242 
-1.325 
-1.410 
-1.459 
-7.083 
-8.098 
-8.719 
-9.439 
-1.028 
-1.127 
-1.245 
-1.328 
-1.386 
-1.432 
-6.985 
-7.986 
-8.599 
-9.307 
-1.014 
-1.112 
-1.177 



0.9225 
0.9011 
0.8874 
0.8749 
1.1632 
1.0967 
1.0622 
1.0269 
0.9908 
0.9542 
0.9322 
0.9176 
0.8962 
0.8798 
1.1440 
1.0786 
1.0447 
1.0100 
0.9746 
0.9387 
0.9171 
0.9030 
0.8890 
0.8756 
1.1229 
1.0607 
1.0286 
0.9958 
0.9625 
0.9287 
0.8951 
0.8753 
0.8573 
0.8492 
1.1177 
1.0558 
1.0238 
0.9912 
0.9580 
0.9244 
0.8910 
0.8714 
0.8593 
0.8508 
1.1028 
1.0417 
1.0102 
0.9780 
0.9453 
0.9123 
0.8925 



0.8721 
0.8141 
0.7493 
0.6073 
0.9862 
0.9764 
0.9681 
0.9556 
0.9355 
0.9010 
0.8668 
0.8339 
0.7554 
0.6109 
0.9821 
0.9697 
0.9591 
0.9432 
0.9176 
0.8733 
0.8288 
0.7847 
0.7185 
0.5980 
0.9915 
0.9852 
0.9798 
0.9716 
0.9586 
0.9365 
0.8951 
0.8503 
0.7673 
0.6800 
0.9887 
0.9805 
0.9735 
0.9630 
0.9462 
0.9175 
0.8633 
0.8022 
0.7328 
0.6341 
0.9853 
0.9749 
0.9660 
0.9526 
0.9313 
0.8946 
0.8587 



2.052(-8) 

5.618(-8) 

1.107(-8) 

1.136(-5) 

0.9920 

0.9862 

0.9811 

0.9735 

0.9615 

0.9409 

0.9209 

0.9021 

0.8599 

0.7980 

0.9942 

0.9898 

0.9860 

0.9803 

0.9712 

0.9557 

0.9407 

0.9267 

0.9079 

0.8805 

1.303(-10) 

6.926(-10) 

2.236(-10) 

5.950(-9) 

3.835(-8) 

3.138(-7) 

1.374(-7) 

7.674(-8) 

8.184(-6) 

8.528(-6) 

0.9938 

0.9890 

0.9849 

0.9787 

0.9688 

0.9521 

0.9209 

0.8880 

0.8535 

0.8151 

0.9957 

0.9922 

0.9892 

0.9846 

0.9773 

0.9650 

0.9532 



1.687i 
6.692i 
1.733i 
2.489i 
3.593 
3.842' 
3.976 
4.112' 
4.237' 
4.623. 
4.956. 
6.044. 
1.364. 
2.163. 
1.582. 
1.851. 
2.016. 
2.216. 
2.524. 
3.553. 
4.707. 
6.776. 
1.380. 
1.943. 
8.509 
8.431 
8.331. 
8.103. 
7.764. 
7.535. 
7.966. 
1.600 
2.509 
3.517. 
1.755. 
5.500 
7.710. 
9.781. 
1.227. 
1.885. 
3.689. 
1.338. 
1.969 
2.806 
5.689. 
9.993 
1.270 
1.526. 
1.925. 
2.917. 
3.789 
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Table 4 — Continued 



EOS name Mo 



KEm ^s. MNS2^ d/Mo 



MqU 



Bb/Mo J/M2 



Xi 



Sx or X2 



5M 











7.901 


3.829 


-2) 


-1.226 


-2) 


0.8795 


0.8241 


0.9422 


5.551 


-5) 










7.223 


4.316 


-2) 


-1.308 


-2) 


0.8605 


0.7402 


0.9186 


1.624 


-4) 










6.772 


4.706 


-2) 


-1.360 


-2) 


0.8489 


0.6292 


0.8942 


2.203 


-4) 


PwPoly27-1335 


2.4Mq 


1.20Mq vs. 


I.2OM0 


19.75 


1.065 


-2) 


-5.726 


-3) 


1.2260 


0.9908 


5.972(-ll) 


7.734 


-5) 










16.93 


1.327 


-2) 


-6.589 


-3) 


1.1536 


0.9843 


4.828(-ll) 


7.570 


-5) 










15.52 


1.502 


-2) 


-7.121 


-3) 


1.1160 


0.9787 


3.873(-ll) 


7.430 


-5) 










14.11 


1.719 


-2) 


-7.745 


-3) 


1.0773 


0.9704 


7.712(-11) 


7.199 


-5) 










12.70 


1.994 


-2) 


-8.481 


-3) 


1.0375 


0.9571 


5.315(-11) 


6.852 


-5) 










11.29 


2.350 


-2) 


-9.364 


-3) 


0.9967 


0.9348 


1.257(-11) 


6.497 


-5) 










9.876 


2.828 


-2) 


-1.043 


-2) 


0.9556 


0.8930 


9.825(-10) 


6.396 


-5) 










9.029 


3.199 


-2) 


-1.118 


-2) 


0.9311 


0.8477 


6.939(-9) 


7.753 


-5) 










8.183 


3.659 


-2) 


-1.203 


-2) 


0.9074 


0.7646 


9.549(-10) 


1.642 


-4) 










7.618 


4.036 


-2) 


-1.262 


-2) 


0.8930 


0.6452 


2.564(-8) 


2.241 


-4) 


PwPoly27-1335 


2AMq 


I.IOM0 vs. 


I.3OM0 


19.75 


1.065 


-2) 


-5.795 


-3) 


1.2171 


0.9877 


0.9933 


1.861 


-5) 










16.93 


1.327 


-2) 


-6.651 


-3) 


1.1453 


0.9792 


0.9883 


1.622 


-5) 










15.52 


1.502 


-2) 


-7.181 


-3) 


1.1079 


0.9719 


0.9841 


1.465 


-5) 










14.11 


1.719 


-2) 


-7.800 


-3) 


1.0695 


0.9610 


0.9778 


1.310 


-5) 










12.70 


1.993 


-2) 


-8.531 


-3) 


1.0301 


0.9437 


0.9678 


1.122 


-5) 










11.29 


2.350 


-2) 


-9.407 


-3) 


0.9897 


0.9144 


0.9508 


6.442 


-6) 










9.876 


2.827 


-2) 


-1.047 


-2) 


0.9489 


0.8588 


0.9195 


6.896 


-6) 










9.029 


3.199 


-2) 


-1.121 


-2) 


0.9246 


0.7966 


0.8860 


3.721 


-5) 










8.465 


3.493 


-2) 


-1.177 


-2) 


0.9088 


0.7263 


0.8514 


1.087 


-4) 










8.042 


3.747 


-2) 


-1.220 


-2) 


0.8975 


0.6355 


0.8133 


1.632 


-4) 


PwPoly27-1335 


2AMq 


I.OOMq vs. 


1.4OM0 


19.75 


1.064 


-2) 


-5.627 


-3) 


1.1917 


0.9839 


0.9952 


2.642 


-5) 










16.93 


1.327 


-2) 


-6.465 


-3) 


1.1214 


0.9729 


0.9915 


2.870 


-5) 










15.52 


1.502 


-2) 


-6.984 


-3) 


1.0848 


0.9635 


0.9884 


3.024 


-5) 










14.11 


1.718 


-2) 


-7.589 


-3) 


1.0472 


0.9493 


0.9837 


3.122 


-5) 










12.70 


1.993 


-2) 


-8.304 


-3) 


1.0087 


0.9268 


0.9762 


3.124 


-5) 










11.29 


2.349 


-2) 


-9.161 


-3) 


0.9693 


0.8883 


0.9636 


3.367 


-5) 










10.44 


2.618 


-2) 


-9.758 


-3) 


0.9454 


0.8504 


0.9516 


3.586 


-5) 










9.876 


2.827 


-2) 


-1.020 


-2) 


0.9295 


0.8139 


0.9405 


4.486 


-5) 










9.029 


3.197 


-2) 


-1.094 


-2) 


0.9059 


0.7263 


0.9163 


1.026 


-4) 










8.465 


3.493 


-2) 


-1.150 


-2) 


0.8908 


0.6164 


0.8913 


1.462 


-4) 


PwPoly27-1335 


2.7 Mq 


1.35M0 vs. 


1.35M0 


17.56 


1.260 


-2) 


-6.494 


-3) 


1.1693 


0.9927 


4.882(-ll) 


1.839 


-5) 










15.05 


1.569 


-2) 


-7.437 


-3) 


1.1024 


0.9872 


3.300(-ll) 


1.588 


-5) 










13.79 


1.774 


-2) 


-8.018 


-3) 


1.0677 


0.9826 


2.926(-ll) 


1.423 


-5) 










12.54 


2.028 


-2) 


-8.694 


-3) 


1.0322 


0.9756 


1.322(-11) 


1.270 


-5) 










11.29 


2.349 


-2) 


-9.491 


-3) 


0.9958 


0.9646 


1.231(-10) 


1.142 


-5) 










10.03 


2.765 


-2) 


-1.044 


-2) 


0.9588 


0.9461 


2.308(-9) 


8.877 


-6) 










8.778 


3.321 


-2) 


-1.158 


-2) 


0.9214 


0.9118 


2.184(-8) 


1.009 


-6) 










8.026 


3.751 


-2) 


-1.237 


-2) 


0.8993 


0.8755 


5.122(-7) 


1.666 


-5) 










7.023 


4.487 


-2) 


-1.358 


-2) 


0.8711 


0.7797 


1.830(-7) 


1.621 


-4) 










6.521 


4.954 


-2) 


-1.422 


-2) 


0.8587 


0.6631 


3.598(-6) 


2.948 


-4) 


PwPoly27-1335 


2.7Mq 


1.25M0 vs. 


1.45M0 


17.56 


1.260 


-2) 


-6.381 


-3) 


1.1630 


0.9901 


0.9947 


5.696 


-5) 










15.05 


1.568 


-2) 


-7.320 


-3) 


1.0965 


0.9830 


0.9907 


5.913 


-5) 










13.79 


1.774 


-2) 


-7.898 


-3) 


1.0620 


0.9770 


0.9872 


6.062 


-5) 










12.54 


2.028 


-2) 


-8.572 


-3) 


1.0266 


0.9678 


0.9820 


6.211 


-5) 










11.29 


2.349 


-2) 


-9.361 


-3) 


0.9904 


0.9534 


0.9736 


6.305 


-5) 










10.03 


2.765 


-2) 


-1.030 


-2) 


0.9536 


0.9291 


0.9597 


6.594 


-5) 










8.778 


3.320 


-2) 


-1.143 


-2) 


0.9165 


0.8839 


0.9342 


7.457 


-5) 










8.026 


3.750 


-2) 


-1.223 


-2) 


0.8945 


0.8350 


0.9074 


9.265 


-5) 
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Table 4 — Continued 



EOS name Mo 



KEm ^s. MNS2^ d/Mo 



Mon 



Bb/Mo J/M2 



Xi 



Sx or X2 



5M 











7.274 


4.280 


-2) 


-1.311 


-2) 


0.8733 


0.7457 


0.8627 


1.948 


-4) 










6.897 


4.596 


-2) 


-1.357 


-2) 


0.8635 


0.6590 


0.8267 


2.499 


-4) 


PwPoly27-1335 


2.7Mq 


1.15M0 vs. 


1.55M0 


17.56 


1.260 


-2) 


-6.326 


-3) 


1.1438 


0.9868 


0.9964 


3.572 


-6) 










15.05 


1.568 


-2) 


-7.249 


-3) 


1.0784 


0.9776 


0.9935 


6.087 


-6) 










13.79 


1.773 


-2) 


-7.817 


-3) 


1.0445 


0.9698 


0.9910 


7.872 


-6) 










12.54 


2.027 


-2) 


-8.477 


-3) 


1.0097 


0.9580 


0.9872 


9.654 


-6) 










11.29 


2.348 


-2) 


-9.254 


-3) 


0.9742 


0.9394 


0.9812 


1.175 


-5) 










10.03 


2.764 


-2) 


-1.018 


-2) 


0.9381 


0.9078 


0.9711 


1.668 


-5) 










9.280 


3.077 


-2) 


-1.082 


-2) 


0.9162 


0.8772 


0.9615 


2.170 


-5) 










8.778 


3.320 


-2) 


-1.129 


-2) 


0.9017 


0.8482 


0.9526 


2.976 


-5) 










8.026 


3.748 


-2) 


-1.208 


-2) 


0.8801 


0.7813 


0.9337 


1.065 


-4) 










7.274 


4.280 


-2) 


-1.290 


-2) 


0.8599 


0.6440 


0.9020 


1.899 


-4) 


PwPoly27-1335 


3.0Mq 


I.5OM0 vs. 


I.5OM0 


15.80 


1.463 


-2) 


-7.073 


-3) 


1.1223 


0.9945 


3.954(-9) 


5.900 


-5) 










13.54 


1.819 


-2) 


-8.094 


-3) 


1.0601 


0.9902 


1.389(-9) 


6.312 


-5) 










12.42 


2.056 


-2) 


-8.719 


-3) 


1.0280 


0.9866 


4.446(-8) 


6.609 


-5) 










11.29 


2.348 


-2) 


-9.443 


-3) 


0.9952 


0.9810 


3.498(-7) 


6.935 


-5) 










10.16 


2.716 


-2) 


-1.029 


-2) 


0.9617 


0.9723 


2.000(-6) 


7.192 


-5) 










9.029 


3.190 


-2) 


-1.133 


-2) 


0.9272 


0.9577 


5.898(-8) 


1.385 


-4) 










7.901 


3.824 


-2) 


-1.252 


-2) 


0.8934 


0.9309 


4.238(-8) 


1.616 


-4) 










7.223 


4.313 


-2) 


-1.336 


-2) 


0.8735 


0.9030 


6.973(-7) 


1.797 


-4) 










6.772 


4.700 


-2) 


-1.395 


-2) 


0.8606 


0.8750 


1.154(-5) 


1.982 


-4) 










6.320 


5.150 


-2) 


-1.457 


-2) 


0.8483 


0.8336 


5.312(-5) 


2.308 


-4) 


PwPoly27-1335 


3.OM0 


I.4OM0 vs. 


I.6OM0 


15.80 


1.463 


-2) 


-7.087 


-3) 


1.1175 


0.9923 


0.9963 


4.885 


-6) 










13.54 


1.819 


-2) 


-8.101 


-3) 


1.0555 


0.9865 


0.9933 


8.192 


-6) 










12.42 


2.056 


-2) 


-8.724 


-3) 


1.0235 


0.9816 


0.9907 


1.077 


-5) 










11.29 


2.348 


-2) 


-9.446 


-3) 


0.9909 


0.9743 


0.9867 


1.350 


-5) 










10.16 


2.717 


-2) 


-1.029 


-2) 


0.9576 


0.9626 


0.9803 


1.570 


-5) 










9.029 


3.193 


-2) 


-1.129 


-2) 


0.9239 


0.9430 


0.9697 


1.831 


-5) 










7.901 


3.827 


-2) 


-1.247 


-2) 


0.8901 


0.9069 


0.9503 


2.535 


-5) 










7.223 


4.318 


-2) 


-1.329 


-2) 


0.8702 


0.8690 


0.9303 


4.117 


-5) 










6.546 


4.917 


-2) 


-1.423 


-2) 


0.8508 


0.8037 


0.8981 


1.688 


-4) 










5.869 


5.675 


-2) 


-1.521 


-2) 


0.8337 


0.6397 


0.8381 


3.225 


-4) 


PwPoly27-1335 


3.OM0 


I.3OM0 vs. 


I.7OM0 


15.80 


1.463 


-2) 


-6.958 


-3) 


1.1026 


0.9896 


0.9979 


3.863 


-5) 










13.54 


1.819 


-2) 


-7.959 


-3) 


1.0415 


0.9821 


0.9959 


4.241 


-5) 










12.42 


2.055 


-2) 


-8.569 


-3) 


1.0100 


0.9757 


0.9941 


4.486 


-5) 










11.29 


2.348 


-2) 


-9.283 


-3) 


0.9777 


0.9661 


0.9915 


4.791 


-5) 










10.16 


2.716 


-2) 


-1.011 


-2) 


0.9449 


0.9509 


0.9872 


5.065 


-5) 










9.029 


3.192 


-2) 


-1.109 


-2) 


0.9117 


0.9253 


0.9800 


5.582 


-5) 










7.901 


3.827 


-2) 


-1.224 


-2) 


0.8786 


0.8779 


0.9670 


6.506 


-5) 










7.223 


4.316 


-2) 


-1.303 


-2) 


0.8591 


0.8271 


0.9536 


8.756 


-5) 










6.546 


4.916 


-2) 


-1.390 


-2) 


0.8406 


0.7343 


0.9328 


2.124 


-4) 










6.208 


5.273 


-2) 


-1.437 


-2) 


0.8321 


0.6404 


0.9168 


2.816 


-4) 


PwPoly24-1345 


2.4^0 


1.20^0 vs. 


I.2OM0 


19.75 


1.065 


-2) 


-5.819 


-3) 


1.2258 


0.9867 


9.715(-11) 


6.322 


-6) 










16.93 


1.327 


-2) 


-6.681 


-3) 


1.1535 


0.9775 


1.989(-10) 


4.453 


-6) 










15.52 


1.502 


-2) 


-7.214 


-3) 


1.1159 


0.9696 


1.171(-10) 


3.538 


-6) 










14.11 


1.719 


-2) 


-7.836 


-3) 


1.0772 


0.9576 


6.876(-ll) 


2.556 


-6) 










12.70 


1.994 


-2) 


-8.571 


-3) 


1.0376 


0.9386 


3.890(-ll) 


6.190 


-7) 










11.29 


2.351 


-2) 


-9.451 


-3) 


0.9972 


0.9059 


4.812(-10) 


6.575 


-6) 










9.876 


2.829 


-2) 


-1.051 


-2) 


0.9564 


0.8423 


1.432(-9) 


2.781 


-5) 










9.311 


3.069 


-2) 


-1.100 


-2) 


0.9404 


0.7977 


2.991(-9) 


5.870 


-5) 










8.747 


3.343 


-2) 


-1.153 


-2) 


0.9248 


0.7285 


1.795(-9) 


1.340 


-4) 
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Table 4 — Continued 



EOS name Mq 



M^Em -«• A^aEm d/Mo 



Mofl 



Eb/Mo J/Mg XI Sx or X2 



SM 



PwPoly24-1345 2.4Mq I.IOM© vs. 1.3OM0 



PwPoly24-1345 2.4Mq I.OOMq vs. 1.40Mq 



PwPoly24-1345 2.7M0 1.35M0 vs. 1.35M0 



PwPoly24-1345 2.7M0 1.25M0 vs. 1.45M0 



PwPoly24-1345 2.7M0 I.I5M0 vs. 1.55M0 



8.183 


3.668 


-2) 


-1.205 


-2) 


0.9099 


0.5836 


6.836(-9) 


1.528 


-4) 


19.75 


1.065 


-2) 


-5.738 


-3) 


1.2174 


0.9820 


0.9904 


3.030 


-5) 


16.93 


1.327 


-2) 


-6.594 


-3) 


1.1456 


0.9696 


0.9836 


3.051 


-5) 


15.52 


1.502 


-2) 


-7.123 


-3) 


1.1082 


0.9591 


0.9778 


3.024 


-5) 


14.11 


1.719 


-2) 


-7.741 


-3) 


1.0699 


0.9431 


0.9690 


2.977 


-5) 


12.70 


1.994 


-2) 


-8.471 


-3) 


1.0305 


0.9175 


0.9550 


2.978 


-5) 


11.29 


2.350 


-2) 


-9.345 


-3) 


0.9904 


0.8730 


0.9311 


3.506 


-5) 


10.44 


2.620 


-2) 


-9.952 


-3) 


0.9661 


0.8281 


0.9079 


4.063 


-5) 


9.876 


2.829 


-2) 


-1.040 


-2) 


0.9501 


0.7835 


0.8858 


5.550 


-5) 


9.311 


3.068 


-2) 


-1.088 


-2) 


0.9342 


0.7154 


0.8554 


1.044 


-4) 


8.747 


3.344 


-2) 


-1.139 


-2) 


0.9188 


0.5897 


0.8099 


1.452 


-4) 


19.75 


1.065 


-2) 


-5.648 


-3) 


1.1918 


0.9760 


0.9933 


3.606 


-6) 


16.93 


1.327 


-2) 


-6.485 


-3) 


1.1216 


0.9596 


0.9884 


5.955 


-6) 


15.52 


1.502 


-2) 


-7.003 


-3) 


1.0850 


0.9456 


0.9843 


7.441 


-6) 


14.11 


1.719 


-2) 


-7.607 


-3) 


1.0475 


0.9244 


0.9780 


9.427 


-6) 


12.70 


1.993 


-2) 


-8.320 


-3) 


1.0091 


0.8901 


0.9680 


1.342 


-5) 


11.29 


2.350 


-2) 


-9.175 


-3) 


0.9700 


0.8292 


0.9510 


2.841 


-5) 


10.44 


2.619 


-2) 


-9.762 


-3) 


0.9465 


0.7654 


0.9345 


4.264 


-5) 


9.876 


2.828 


-2) 


-1.020 


-2) 


0.9308 


0.6973 


0.9194 


8.797 


-5) 


9.594 


2.944 


-2) 


-1.042 


-2) 


0.9231 


0.6486 


0.9097 


1.059 


-4) 


9.311 


3.068 


-2) 


-1.065 


-2) 


0.9155 


0.5793 


0.8981 


1.226 


-4) 


17.56 


1.260 


-2) 


-6.427 


-3) 


1.1694 


0.9897 


1.576(-11) 


4.829 


-5) 


15.05 


1.569 


-2) 


-7.371 


-3) 


1.1025 


0.9823 


7.958(-12) 


5.108 


-5) 


13.79 


1.774 


-2) 


-7.952 


-3) 


1.0679 


0.9760 


9.249(-ll) 


5.266 


-5) 


12.54 


2.028 


-2) 


-8.627 


-3) 


1.0323 


0.9665 


2.784(-ll) 


5.333 


-5) 


11.29 


2.349 


-2) 


-9.422 


-3) 


0.9960 


0.9514 


2.985(-10) 


5.284 


-5) 


10.03 


2.765 


-2) 


-1.037 


-2) 


0.9591 


0.9258 


7.469(-9) 


5.265 


-5) 


8.778 


3.322 


-2) 


-1.150 


-2) 


0.9220 


0.8774 


1.409(-8) 


6.108 


-5) 


8.026 


3.752 


-2) 


-1.228 


-2) 


0.9002 


0.8236 


1.097(-7) 


8.905 


-5) 


7.274 


4.283 


-2) 


-1.318 


-2) 


0.8796 


0.7207 


8.318(-8) 


2.241 


-4) 


6.897 


4.602 


-2) 


-1.362 


-2) 


0.8699 


0.5845 


5.289(-7) 


2.796 


-4) 


17.56 


1.260 


-2) 


-6.437 


-3) 


1.1630 


0.9858 


0.9928 


1.141 


-6) 


15.05 


1.569 


-2) 


-7.375 


-3) 


1.0965 


0.9758 


0.9875 


4.068 


-6) 


13.79 


1.774 


-2) 


-7.952 


-3) 


1.0620 


0.9673 


0.9830 


5.766 


-6) 


12.54 


2.028 


-2) 


-8.624 


-3) 


1.0267 


0.9544 


0.9761 


7.440 


-6) 


11.29 


2.349 


-2) 


-9.414 


-3) 


0.9906 


0.9340 


0.9653 


9.683 


-6) 


10.03 


2.765 


-2) 


-1.035 


-2) 


0.9539 


0.8990 


0.9470 


1.629 


-5) 


8.778 


3.321 


-2) 


-1.147 


-2) 


0.9171 


0.8315 


0.9129 


3.410 


-5) 


8.277 


3.598 


-2) 


-1.199 


-2) 


0.9026 


0.7834 


0.8907 


5.881 


-5) 


7.775 


3.915 


-2) 


-1.255 


-2) 


0.8884 


0.7109 


0.8596 


1.421 


-4) 


7.399 


4.186 


-2) 


-1.298 


-2) 


0.8783 


0.6103 


0.8258 


1.964 


-4) 


17.56 


1.260 


-2) 


-6.309 


-3) 


1.1439 


0.9809 


0.9953 


2.134 


-5) 


15.05 


1.568 


-2) 


-7.231 


-3) 


1.0785 


0.9677 


0.9917 


2.459 


-5) 


13.79 


1.773 


-2) 


-7.799 


-3) 


1.0446 


0.9564 


0.9887 


2.659 


-5) 


12.54 


2.027 


-2) 


-8.456 


-3) 


1.0099 


0.9394 


0.9840 


2.865 


-5) 


11.29 


2.349 


-2) 


-9.234 


-3) 


0.9745 


0.9122 


0.9766 


3.255 


-5) 


10.03 


2.765 


-2) 


-1.015 


-2) 


0.9385 


0.8650 


0.9641 


4.309 


-5) 


9.280 


3.078 


-2) 


-1.079 


-2) 


0.9168 


0.8176 


0.9521 


5.342 


-5) 


8.778 


3.321 


-2) 


-1.126 


-2) 


0.9026 


0.7696 


0.9411 


7.095 


-5) 


8.277 


3.596 


-2) 


-1.177 


-2) 


0.8884 


0.6985 


0.9266 


1.399 


-4) 


7.901 


3.831 


-2) 


-1.214 


-2) 


0.8783 


0.6074 


0.9119 


1.747 


-4) 
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Table 4 — Continued 



EOS name 



M,, 



mnsi 



vs. MNS|^ 



d/Mo 



MoH 



Bb/Mo J/M2 



Xi 



5x or X2 



5M 



PwPoly24-1345 


3.0Mq 


1.5OM0 vs. 


I.5OM0 


15.80 


1.463(-2) 


-7.112(-3 


1.1225 


0.9927 


2.089(-9) 


1.108(-5) 










13.54 


1.820(-2) 


-8.132(-3 


1.0603 


0.9872 


3.296(-10) 


1.481(-5) 










12.42 


2.056(-2) 


-8.757(-3 


1.0281 


0.9825 


8.304(-10) 


1.723(-5) 










11.29 


2. 348 (-2) 


-9.483(-3 


0.9953 


0.9755 


8.225(-8) 


1.947(-5) 










10.16 


2.717(-2) 


-1.033(-2 


0.9619 


0.9643 


3.023(-7) 


2.121(-5) 










9.029 


3.193(-2) 


-1.133(-2 


0.9281 


0.9456 


4.433(-7) 


2.366(-5) 










7.901 


3.828(-2) 


-1.251(-2 


0.8942 


0.9110 


6.801(-7) 


3.255(-5) 










7.223 


4.318(-2) 


-1.335(-2 


0.8743 


0.8744 


1.735(-5) 


5.317(-5) 










6.546 


4.918(-2) 


-1.428(-2 


0.8550 


0.8115 


2.534(-5) 


1.802(-4) 










5.982 


5.536(-2) 


-1.507(-2 


0.8409 


0.6945 


2.468(-4) 


3.394(-4) 


PwPoly24-1345 


S.OMq 


1.4OM0 vs. 


1.60Mq 


15.80 


1.463(-2) 


-7.051(-3 


1.1174 


0.9893 


0.9955 


4.492(-5) 










13.54 


1.819(-2) 


-8.067(-3 


1.0555 


0.9816 


0.9919 


4.953(-5) 










12.42 


2.056(-2) 


-8.689(-3 


1.0235 


0.9751 


0.9888 


5.263(-5) 










11.29 


2.348(-2) 


-9.410(-3 


0.9909 


0.9652 


0.9841 


5.577(-5) 










10.16 


2.716(-2) 


-1.025(-2 


0.9576 


0.9496 


0.9767 


5.885(-5) 










9.029 


3.193(-2) 


-1.125(-2 


0.9239 


0.9231 


0.9642 


6.393(-5) 










7.901 


3.827(-2) 


-1.243(-2 


0.8903 


0.8737 


0.9415 


7.516(-5) 










7.223 


4.317(-2) 


-1.325(-2 


0.8705 


0.8193 


0.9179 


9.972(-5) 










6.772 


4.701(-2) 


-1.387(-2 


0.8576 


0.7607 


0.8950 


2.103(-4) 










6.320 


5.150(-2) 


-1.448(-2 


0.8459 


0.6457 


0.8608 


2.879(-4) 


PwPoly24-1335 


2.4Mq 


I.2OM0 vs. 


I.2OM0 


19.75 


1.065(-2) 


-5.825(-3 


1.2255 


0.9915 


1.082(-10) 


7.702(-6) 










16.93 


1.327(-2) 


-6.688(-3 


1.1532 


0.9854 


4.718(-11) 


5.798(-6) 










14.11 


1.719(-2) 


-7.845(-3 


1.0768 


0.9725 


8.937(-ll) 


3.354(-6) 










12.70 


1.993(-2) 


-8.583(-3 


1.0371 


0.9603 


1.747(-11) 


2.306(-6) 










11.29 


2.349(-2) 


-9.467(-3 


0.9963 


0.9397 


3.568(-12) 


2.284(-7) 










9.876 


2.827(-2) 


-1.054(-2 


0.9549 


0.9018 


4.166(-9) 


6.090(-6) 










9.029 


3.197(-2) 


-1.130(-2 


0.9300 


0.8615 


2.073(-8) 


2.170(-5) 










8.465 


3.492(-2) 


-1.185(-2 


0.9138 


0.8194 


5.088(-8) 


4.943(-5) 










7.901 


3.834(-2) 


-1.246(-2 


0.8980 


0.7534 


1.103(-8) 


1.414(-4) 










7.336 


4.240(-2) 


-1.309(-2 


0.8832 


0.6119 


8.081(-6) 


2.225(-4) 


PwPoly24-1335 


2.4M0 


I.IOM0 vs. 


1.30Mq 


19.75 


1.064(-2) 


-5.738(-3 


1.2170 


0.9880 


0.9942 


4.356(-5) 










16.93 


1.327(-2) 


-6.595(-3 


1.1451 


0.9796 


0.9899 


4.628(-5) 










15.52 


1.502(-2) 


-7.124(-3 


1.1077 


0.9725 


0.9863 


4.805(-5) 










14.11 


1.718(-2) 


-7.744(-3 


1.0693 


0.9618 


0.9808 


5.002(-5) 










12.70 


1.993(-2) 


-8.476(-3 


1.0298 


0.9449 


0.9722 


5.162(-5) 










11.29 


2.349(-2) 


-9.354(-3 


0.9894 


0.9164 


0.9577 


5.436(-5) 










9.876 


2.826(-2) 


-1.042(-2 


0.9483 


0.8630 


0.9313 


5.935(-5) 










9.029 


3.197(-2) 


-1.117(-2 


0.9238 


0.8039 


0.9036 


7.615(-5) 










8.465 


3.490(-2) 


-1.173(-2 


0.9076 


0.7396 


0.8761 


1.364(-4) 










7.901 


3.834(-2) 


-1.231(-2 


0.8922 


0.6191 


0.8345 


1.856(-4) 


PwPoly24-1335 


2.4M0 


I.OOM0 vs. 


1.40Mq 


19.75 


1.064(-2) 


-5.660(-3 


1.1916 


0.9834 


0.9964 


5.546(-6) 










16.93 


1.327(-2) 


-6.499(-3 


1.1213 


0.9720 


0.9935 


3.139(-6) 










15.52 


1.502(-2) 


-7.017(-3 


1.0847 


0.9624 


0.9911 


1.463(-6) 










14.11 


1.718(-2) 


-7.622(-3 


1.0471 


0.9479 


0.9874 


4.300(-7) 










12.70 


1.993(-2) 


-8.338(-3 


1.0085 


0.9250 


0.9816 


2.951(-6) 










11.29 


2.349(-2) 


-9.196(-3 


0.9690 


0.8858 


0.9720 


8.488(-6) 










10.44 


2.617(-2) 


-9.793(-3 


0.9450 


0.8474 


0.9628 


1.364(-5) 










9.876 


2.826(-2) 


-1.023(-2 


0.9291 


0.8106 


0.9544 


2.385(-5) 










9.029 


3.195(-2) 


-1.097(-2 


0.9051 


0.7217 


0.9365 


8.934(-5) 










8.465 


3.490(-2) 


-1.142(-2 


0.8898 


0.6083 


0.9185 


1.298(-4) 


PwPoly24-1335 


2.7 Mq 


1.35M0 vs. 


1.35M0 


17.56 


1.260(-2) 


-6.460(-3 


1.1690 


0.9940 


6.731(-11) 


2.676(-5) 
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Table 4 — Continued 



EOS name 



Mo 






M-NS2 

^"adm 



d/Mo 



Mofl 



Eb/Mo J/Mg XI Sx or X2 



5Af 









15.05 


1.568( 


-2) 


-7.405 


-3) 


1.1021 


0.9895 


7.184(-11) 


2.991 


-5) 








12.54 


2.027( 


-2) 


-8.664 


-3) 


1.0318 


0.9800 


2.288(-10) 


3.488 


-5) 








11.29 


2.348( 


-2) 


-9.461 


-3) 


0.9954 


0.9709 


5. 546 (-9) 


3.732 


-5) 








10.03 


2.764( 


-2) 


-1.041 


-2) 


0.9583 


0.9558 


8.197(-8) 


3.976 


-5) 








8.778 


3.319( 


-2) 


-1.155 


-2) 


0.9207 


0.9284 


5.550(-7) 


4.479 


-5) 








7.524 


4.089( 


-2) 


-1.294 


-2) 


0.8835 


0.8716 


3.490(-6) 


7.129 


-5) 








7.023 


4.481( 


-2) 


-1.359 


-2) 


0.8689 


0.8301 


8.626(-6) 


1.672 


-4) 








6.521 


4.945( 


-2) 


-1.428 


-2) 


0.8554 


0.7624 


8.362(-5) 


2.461 


-4) 








6.195 


5.291( 


-2) 


-1.473 


-2) 


0.8474 


0.6750 


2.491(-5) 


3.482 


-4) 


PwPoly24-1335 


2.7Mq 1.25M0 vs. 


1.45M0 


17.56 


1.260( 


-2) 


-6.430 


-3) 


1.1627 


0.9911 


0.9964 


1.512 


-5) 








15.05 


1.568( 


-2) 


-7.369 


-3) 


1.0962 


0.9847 


0.9935 


1.774 


-5) 








12.54 


2.027( 


-2) 


-8.622 


-3) 


1.0263 


0.9711 


0.9872 


2.226 


-5) 








11.29 


2.348( 


-2) 


-9.415 


-3) 


0.9901 


0.9582 


0.9813 


2.439 


-5) 








10.03 


2.764( 


-2) 


-1.036 


-2) 


0.9532 


0.9366 


0.9713 


2.686 


-5) 








8.778 


3.319( 


-2) 


-1.149 


-2) 


0.9158 


0.8970 


0.9534 


3.211 


-5) 








8.026 


3.748( 


-2) 


-1.228 


-2) 


0.8935 


0.8553 


0.9350 


4.334 


-5) 








7.524 


4.089( 


-2) 


-1.286 


-2) 


0.8790 


0.8121 


0.9171 


6.293 


-5) 








7.023 


4.481( 


-2) 


-1.351 


-2) 


0.8646 


0.7451 


0.8919 


1.673 


-4) 








6.647 


4.822( 


-2) 


-1.401 


-2) 


0.8546 


0.6546 


0.8646 


2.313 


-4) 


Tabulated realistic EOSs 






APR 


2.4Mq I.2OM0 vs. 


I.2OM0 


19.75 


1.065( 


-2) 


-5.814 


-3) 


1.2256 


0.9886 


8.608(-ll) 


6.235 


-6) 








16.93 


1.327( 


-2) 


-6.677 


-3) 


1.1533 


0.9805 


1.322(-11) 


9.203 


-6) 








15.52 


1.502( 


-2) 


-7.210 


-3) 


1.1157 


0.9737 


9.984(-ll) 


1.076 


-5) 








14.11 


1.719( 


-2) 


-7.833 


-3) 


1.0770 


0.9634 


3.131(-11) 


1.244 


-5) 








12.70 


1.993( 


-2) 


-8.569 


-3) 


1.0373 


0.9470 


1.202(-10) 


1.508 


-5) 








11.29 


2.350( 


-2) 


-9.450 


-3) 


0.9968 


0.9191 


4.193(-11) 


2.224 


-5) 








9.876 


2.828( 


-2) 


-1.052 


-2) 


0.9557 


0.8661 


2.289(-10) 


4.189 


-5) 








9.029 


3.199( 


-2) 


-1.127 


-2) 


0.9315 


0.8065 


1.513(-8) 


7.834 


-5) 








8.465 


3.494( 


-2) 


-1.183 


-2) 


0.9158 


0.7409 


1.075(-9) 


1.523 


-4) 








7.901 


3.843( 


-2) 


-1.238 


-2) 


0.9011 


0.6157 


4.472(-8) 


1.903 


-4) 


APR 


2.4Mq I.IOMq vs. 


I.3OM0 


19.75 


1.065( 


-2) 


-5.767 


-3) 


1.2174 


0.9851 


0.9912 


1.817 


-6) 








16.93 


1.327( 


-2) 


-6.623 


-3) 


1.1455 


0.9748 


0.9850 


3.003 


-6) 








15.52 


1.502( 


-2) 


-7.151 


-3) 


1.1082 


0.9661 


0.9796 


3.434 


-6) 








14.11 


1.719( 


-2) 


-7.769 


-3) 


1.0698 


0.9529 


0.9716 


3.591 


-6) 








12.70 


1.994( 


-2) 


-8.500 


-3) 


1.0304 


0.9320 


0.9588 


4.118 


-6) 








11.29 


2.350( 


-2) 


-9.375 


-3) 


0.9901 


0.8962 


0.9370 


8.219 


-6) 








9.876 


2.828( 


-2) 


-1.043 


-2) 


0.9494 


0.8275 


0.8960 


2.270 


-5) 








9.311 


3.067( 


-2) 


-1.092 


-2) 


0.9333 


0.7794 


0.8687 


4.294 


-5) 








9.029 


3.199( 


-2) 


-1.119 


-2) 


0.9253 


0.7498 


0.8510 


8.234 


-5) 








8.465 


3.495( 


-2) 


-1.173 


-2) 


0.9099 


0.6473 


0.8017 


1.346 


-4) 


APR 


2.4Mq I.OOMq vs. 


1.40Mq 


19.75 


1.064( 


-2) 


-5.605 


-3) 


1.1916 


0.9807 


0.9934 


5.294 


-5) 








16.93 


1.327( 


-2) 


-6.443 


-3) 


1.1214 


0.9676 


0.9885 


5.525 


-5) 








15.52 


1.502( 


-2) 


-6.961 


-3) 


1.0848 


0.9565 


0.9844 


5.624 


-5) 








14.11 


1.718( 


-2) 


-7.565 


-3) 


1.0473 


0.9397 


0.9781 


5.727 


-5) 








12.70 


1.993( 


-2) 


-8.281 


-3) 


1.0088 


0.9129 


0.9682 


5.966 


-5) 








11.29 


2.349( 


-2) 


-9.137 


-3) 


0.9694 


0.8667 


0.9512 


6.707 


-5) 








10.44 


2.618( 


-2) 


-9.734 


-3) 


0.9456 


0.8206 


0.9349 


7.330 


-5) 








9.876 


2.827( 


-2) 


-1.017 


-2) 


0.9297 


0.7751 


0.9196 


8.631 


-5) 








9.311 


3.065( 


-2) 


-1.066 


-2) 


0.9139 


0.7102 


0.8989 


1.340 


-4) 
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EOS name Mq 


MNSi^ vs. 


A/fNS2 


d/Mo 


Mofl 


Eb/Mo 


J/M^ 


Xi 


<5x or X2 


SM 








8.888 


3.267{-2 


-1.104{-2) 


0.9025 


0.6228 


0.8778 


1.626(-4) 


APR 2.7M0 


1.35Mq vs. 


1.35M0 


17.56 


1.260{-2 


-6.429(-3) 


1.1696 


0.9902 


8.269{-ll) 


3.734(-5) 








15.05 


1.569(-2 


-7.372(-3) 


1.1027 


0.9832 


8.795(-ll) 


3.853(-5) 








13.79 


1.774(-2 


-7.953(-3) 


1.0681 


0.9772 


1.078(-11) 


3.893(-5) 








12.54 


2.028{-2 


-8.628(-3) 


1.0325 


0.9682 


2.863{-10) 


3.882(-5) 








11.29 


2.349{-2 


-9.422(-3) 


0.9962 


0.9538 


6.529(-10) 


3.831(-5) 








10.03 


2.766(-2 


-1.037(-2) 


0.9593 


0.9294 


5.632(-9) 


3.971(-5) 








8.778 


3.322(-2 


-1.149(-2) 


0.9222 


0.8834 


7.338(-8) 


4.863(-5) 








8.026 


3.753(-2 


-1.229(-2) 


0.9004 


0.8330 


3.817{-7) 


7.669(-5) 








7.274 


4.285{-2 


-1.316(-2) 


0.8798 


0.7379 


1.037{-8) 


2.070(-4) 








6.897 


4.603{-2 


-1.364(-2) 


0.8704 


0.6433 


2.009{-7) 


2. 736 (-4) 


APR 2.7 Mq 


1.25M0 vs. 


1.45M0 


17.56 


1.260(-2 


-6.456(-3) 


1.1630 


0.9874 


0.9925 


1.510(-5) 








15.05 


1.568(-2 


-7.394(-3) 


1.0965 


0.9785 


0.9870 


1.168(-5) 








13.79 


1.774(-2 


-7.971(-3) 


1.0620 


0.9709 


0.9823 


9.693(-6) 








12.54 


2.028(-2 


-8.643(-3) 


1.0267 


0.9595 


0.9751 


7.804(-6) 








11.29 


2.349(-2 


-9.433(-3) 


0.9906 


0.9414 


0.9638 


5.432(-6) 








10.03 


2.765(-2 


-1.037(-2) 


0.9539 


0.9105 


0.9445 


8.419(-7) 








8.778 


3.321(-2 


-1.149(-2) 


0.9170 


0.8519 


0.9085 


2.099(-5) 








8.026 


3.752(-2 


-1.227(-2) 


0.8954 


0.7859 


0.8695 


6.494(-5) 








7.524 


4.092(-2 


-1.287(-2) 


0.8815 


0.7100 


0.8280 


1.661(-4) 








7.274 


4.283(-2 


-1.315(-2) 


0.8749 


0.6541 


0.7987 


2.137(-4) 


APR 2.7 Mq 


1.15M0 vs. 


1.55M0 


17.56 


1.260(-2 


-6.298(-3) 


1.1440 


0.9839 


0.9943 


2.482(-5) 








15.05 


1.569(-2 


-7.220(-3) 


1.0786 


0.9727 


0.9900 


2.661(-5) 








13.79 


1.774(-2 


-7.788(-3) 


1.0447 


0.9632 


0.9863 


2.762(-5) 








12.54 


2.028(-2 


-8.449(-3) 


1.0100 


0.9488 


0.9807 


2.843(-5) 








11.29 


2.349(-2 


-9.225(-3) 


0.9745 


0.9260 


0.9718 


2.970(-5) 








10.03 


2.765(-2 


-1.015(-2) 


0.9385 


0.8872 


0.9567 


3.532(-5) 








8.778 


3.321(-2 


-1.125(-2) 


0.9023 


0.8123 


0.9285 


5.385(-5) 








8.277 


3.596(-2 


-1.177(-2) 


0.8880 


0.7603 


0.9105 


1.146(-4) 








8.026 


3.749(-2 


-1.204(-2) 


0.8811 


0.7254 


0.8988 


1.345(-4) 








7.650 


4.001(-2 


-1.245(-2) 


0.8710 


0.6457 


0.8766 


1.756(-4) 


APR 3.OM0 


1.5OM0 vs. 


1.5OM0 


15.80 


1.464(-2 


-7.123(-3) 


1.1227 


0.9918 


1.449(-10) 


9.730(-6) 








13.54 


1.820(-2 


-8.142(-3) 


1.0606 


0.9858 


2.140(-9) 


7.499(-6) 








12.42 


2.056(-2 


-8.766(-3) 


1.0284 


0.9806 


1.612(-10) 


6.378(-6) 








11.29 


2.349(-2 


-9.489(-3) 


0.9956 


0.9727 


1.524(-8) 


5.870(-6) 








10.16 


2.718(-2 


-1.033(-2) 


0.9623 


0.9603 


5.630(-8) 


5.900(-6) 








9.029 


3.194(-2 


-1.134(-2) 


0.9285 


0.9392 


9.260(-7) 


4.169(-6) 








7.901 


3.830(-2 


-1.251(-2) 


0.8949 


0.8999 


2.887(-6) 


7.644(-6) 








7.223 


4.318(-2 


-1.335(-2) 


0.8750 


0.8576 


3.264(-7) 


9.757(-5) 








6.546 


4.923(-2 


-1.423(-2) 


0.8567 


0.7808 


6.193(-7) 


1.963(-4) 








6.095 


5.409(-2 


-1.483(-2) 


0.8458 


0.6665 


4.526(-5) 


3.498(-4) 


APR 3.OM0 


1.4OM0 vs. 


1.6OM0 


15.80 


1.463(-2 


-7.024(-3) 


1.1177 


0.9895 


0.9938 


6.013(-5) 








13.54 


1.820(-2 


-8.038(-3) 


1.0559 


0.9819 


0.9890 


6.143(-5) 








12.42 


2.056(-2 


-8.660(-3) 


1.0239 


0.9754 


0.9849 


6.190(-5) 








11.29 


2.348(-2 


-9.380(-3) 


0.9913 


0.9655 


0.9786 


6.167(-5) 








10.16 


2.717(-2 


-1.022(-2) 


0.9580 


0.9500 


0.9688 


6.086(-5) 








9.029 


3.194(-2 


-1.122(-2) 


0.9244 


0.9235 


0.9520 


6.218(-5) 








7.901 


3.829(-2 


-1.240(-2) 


0.8909 


0.8739 


0.9209 


7.158(-5) 








7.223 


4.320(-2 


-1.321(-2) 


0.8714 


0.8191 


0.8878 


9.988(-5) 








6.772 


4.705(-2 


-1.382(-2) 


0.8589 


0.7605 


0.8539 


2.034(-4) 








6.320 


5.156(-2 


-1.439(-2) 


0.8476 


0.6567 


0.8005 


3.006(-4) 
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EOS name 



Mo 



^"adm 



-«• <DM 



d/Mo 



Moil 



Eb/Mo J/Af2 



Xi 



5x or X2 



5M 



APR 


3.OM0 


I.SOMq vs. 


I.7OM0 


15.80 


1.463 


-2 


-6.962 


-3) 


1.1028 


0.9865 


0.9954 


2.905 


-5) 










13.54 


1.819 


-2 


-7.963 


-3) 


1.0417 


0.9770 


0.9917 


3.293 


-5) 










12.42 


2.056 


-2 


-8.576 


-3) 


1.0102 


0.9689 


0.9885 


3.533 


-5) 










11.29 


2.348 


-2 


-9.286 


-3) 


0.9780 


0.9566 


0.9836 


3.766 


-5) 










10.16 


2.717 


-2 


-1.012 


-2) 


0.9452 


0.9372 


0.9759 


4.066 


-5) 










9.029 


3.193 


-2 


-1.109 


-2) 


0.9122 


0.9041 


0.9628 


4.787 


-5) 










8.352 


3.551 


-2 


-1.177 


-2) 


0.8923 


0.8720 


0.9501 


5.526 


-5) 










7.901 


3.828 


-2 


-1.226 


-2) 


0.8792 


0.8415 


0.9384 


6.726 


-5) 










7.449 


4.144 


-2 


-1.278 


-2) 


0.8664 


0.7985 


0.9226 


8.980 


-5) 










6.772 


4.704 


-2 


-1.366 


-2) 


0.8480 


0.6878 


0.8869 


2.247 


-4) 


BBB2 


2.4M0 


I.2OM0 vs. 


I.2OM0 


19.75 


1.065 


-2 


-5.841 


-3) 


1.2257 


0.9889 


2.723{-10) 


2.678 


-5) 










16.93 


1.327 


-2 


-6.703 


-3) 


1.1534 


0.9812 


3.744(-ll) 


2.475 


-5) 










15.52 


1.502 


-2 


-7.236 


-3) 


1.1157 


0.9745 


3.814(-11) 


2.369 


-5) 










14.11 


1.719 


-2 


-7.858 


-3) 


1.0771 


0.9646 


1.898(-10) 


2.281 


-5) 










12.70 


1.993 


-2 


-8.595 


-3) 


1.0374 


0.9487 


7.615(-11) 


2.166 


-5) 










11.29 


2.350 


-2 


-9.476 


-3) 


0.9968 


0.9218 


1.752{-10) 


1.724 


-5) 










9.876 


2.828 


-2 


-1.054 


-2) 


0.9558 


0.8709 


3.781{-10) 


3.042 


-6) 










9.029 


3.200 


-2 


-1.129 


-2) 


0.9315 


0.8140 


2.471(-9) 


3.238 


-5) 










8.465 


3.494 


-2 


-1.185 


-2) 


0.9157 


0.7516 


2.607(-8) 


1.086 


-4) 










7.901 


3.841 


-2 


-1.242 


-2) 


0.9008 


0.6340 


3.045{-10) 


1.741 


-4) 


BBB2 


2.4M0 


I.IOM0 vs. 


I.3OM0 


19.75 


1.065 


-2 


-5.704 


-3) 


1.2173 


0.9853 


0.9918 


6.606 


-5) 










16.93 


1.327 


-2 


-6.560 


-3) 


1.1455 


0.9752 


0.9858 


6.584 


-5) 










15.52 


1.502 


-2 


-7.089 


-3) 


1.1082 


0.9667 


0.9808 


6.519 


-5) 










14.11 


1.719 


-2 


-7.707 


-3) 


1.0698 


0.9538 


0.9731 


6.392 


-5) 










12.70 


1.993 


-2 


-8.438 


-3) 


1.0304 


0.9332 


0.9610 


6.225 


-5) 










11.29 


2.350 


-2 


-9.313 


-3) 


0.9901 


0.8982 


0.9404 


6.280 


-5) 










9.876 


2.828 


-2 


-1.037 


-2) 


0.9494 


0.8310 


0.9020 


7.142 


-5) 










9.029 


3.198 


-2 


-1.112 


-2) 


0.9251 


0.7538 


0.8603 


1.249 


-4) 










8.747 


3.341 


-2 


-1.139 


-2) 


0.9173 


0.7139 


0.8403 


1.448 


-4) 










8.324 


3.576 


-2 


-1.181 


-2) 


0.9059 


0.6154 


0.8005 


1.826 


-4) 


BBB2 


2.4Mq 


I.OOMq vs. 


I.4OM0 


19.75 


1.064 


-2 


-5.658 


-3) 


1.1917 


0.9809 


0.9939 


4.731 


-6) 










16.93 


1.327 


-2 


-6.496 


-3) 


1.1214 


0.9679 


0.9895 


2.247 


-6) 










15.52 


1.502 


-2 


-7.014 


-3) 


1.0848 


0.9568 


0.9857 


7.104 


-7) 










14.11 


1.718 


-2 


-7.619 


-3) 


1.0473 


0.9402 


0.9799 


1.053 


-6) 










12.70 


1.993 


-2 


-8.334 


-3) 


1.0087 


0.9136 


0.9708 


4.018 


-6) 










11.29 


2.349 


-2 


-9.190 


-3) 


0.9694 


0.8678 


0.9553 


1.298 


-5) 










10.44 


2.618 


-2 


-9.786 


-3) 


0.9455 


0.8221 


0.9404 


2.193 


-5) 










9.876 


2.827 


-2 


-1.023 


-2) 


0.9297 


0.7771 


0.9265 


3.919 


-5) 










9.311 


3.064 


-2 


-1.071 


-2) 


0.9138 


0.7112 


0.9079 


9.159 


-5) 










8.888 


3.267 


-2 


-1.109 


-2) 


0.9023 


0.6317 


0.8889 


1.244 


-4) 


BBB2 


2.7M0 


1.35M0 vs. 


1.35M0 


17.56 


1.260 


-2 


-6.463 


-3) 


1.1694 


0.9909 


7.753{-12) 


1.322 


-5) 










15.05 


1.569 


-2 


-7.406 


-3) 


1.1025 


0.9843 


1.009(-10) 


1.623 


-5) 










13.79 


1.774 


-2 


-7.987 


-3) 


1.0678 


0.9787 


5.501{-11) 


1.807 


-5) 










12.54 


2.028 


-2 


-8.664 


-3) 


1.0323 


0.9703 


2.820{-10) 


1.978 


-5) 










11.29 


2.349 


-2 


-9.459 


-3) 


0.9959 


0.9569 


3.525(-10) 


2.189 


-5) 










10.03 


2.765 


-2 


-1.040 


-2) 


0.9590 


0.9342 


6.930(-9) 


2.707 


-5) 










8.778 


3.321 


-2 


-1.154 


-2) 


0.9218 


0.8919 


2.848{-8) 


4.146 


-5) 










8.026 


3.751 


-2 


-1.233 


-2) 


0.8998 


0.8459 


9.392{-8) 


7.108 


-5) 










7.274 


4.282 


-2 


-1.322 


-2) 


0.8787 


0.7625 


1.259(-8) 


2.039 


-4) 










6.772 


4.714 


-2 


-1.383 


-2) 


0.8661 


0.6395 


5.560(-6) 


2.995 


-4) 


BBB2 


2.7 Mq 


1.25M0 vs. 


1.45M0 


17.56 


1.260 


-2 


-6.443 


-3) 


1.1631 


0.9880 


0.9933 


8.722 


-6) 
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Table 4 — Continued 



EOS name 



Mo 



^"adm 



JW-NS2 
™ADM 



d/Mo 



MqU 



Eb/Mo J/Af2 XI 



5x or X2 



5M 









15.05 


1.569 


-2 


-7.381 


-3; 


1.0966 


0.9794 


0.9882 


6.324 


-6) 








13.79 


1.774 


-2 


-7.958 


-3; 


1.0621 


0.9722 


0.9840 


4.924 


-6) 








12.54 


2.028 


-2 


-8.631 


-3; 


1.0267 


0.9613 


0.9775 


3.710 


-6) 








11.29 


2.349 


-2 


-9.422 


-3' 


0.9906 


0.9439 


0.9672 


2.074 


-6) 








10.03 


2.765 


-2 


-1.036 


-2) 


0.9538 


0.9145 


0.9499 


2.204 


-6) 








8.778 


3.321 


-2 


-1.149 


-2; 


0.9169 


0.8589 


0.9179 


1.482 


-5) 








8.026 


3.751 


-2 


-1.227 


-2' 


0.8951 


0.7967 


0.8837 


4.708 


-5) 








7.524 


4.091 


-2 


-1.287 


-2) 


0.8810 


0.7277 


0.8485 


1.373 


-4) 








7.148 


4.384 


-2 


-1.333 


-2; 


0.8711 


0.6399 


0.8096 


2.023 


-4) 


BBB2 


2.7M0 1.15Mq vs. 


1.55M0 


17.56 


1.260 


-2 


-6.304 


-3; 


1.1438 


0.9843 


0.9952 


2.808 


-5) 








15.05 


1.568 


-2 


-7.227 


-3' 


1.0784 


0.9733 


0.9915 


3.130 


-5) 








13.79 


1.773 


-2 


-7.795 


-3' 


1.0445 


0.9641 


0.9883 


3.340 


-5) 








12.54 


2.027 


-2 


-8.456 


-3; 


1.0098 


0.9501 


0.9834 


3.563 


-5) 








11.29 


2.348 


-2 


-9.233 


-3' 


0.9743 


0.9279 


0.9757 


3.890 


-5) 








10.03 


2.764 


-2 


-1.016 


-2) 


0.9382 


0.8901 


0.9627 


4.688 


-5) 








8.778 


3.320 


-2 


-1.127 


-2) 


0.9019 


0.8177 


0.9387 


7.136 


-5) 








8.026 


3.748 


-2 


-1.206 


-2; 


0.8806 


0.7332 


0.9138 


1.539 


-4) 








7.775 


3.912 


-2 


-1.233 


-2] 


0.8738 


0.6890 


0.9022 


1.791 


-4) 








7.650 


3.999 


-2 


-1.247 


-2) 


0.8704 


0.6603 


0.8955 


1.937 


-4) 


BBB2 


S.OMq 1.50Mq vs. 


I.5OM0 


15.80 


1.464 


-2 


-7.020 


-3; 


1.1227 


0.9929 


1.601{-11) 


9.739 


-5) 








13.54 


1.820 


-2 


-8.039 


-3; 


1.0605 


0.9875 


2.413{-9) 


9.672 


-5) 








11.29 


2.348 


-2 


-9.387 


-3; 


0.9956 


0.9759 


9.346{-8) 


9.458 


-5) 








10.16 


2.717 


-2 


-1.023 


-2; 


0.9622 


0.9649 


3.824{-7) 


9.126 


-5) 








9.029 


3.194 


-2 


-1.124 


-2] 


0.9284 


0.9464 


1.118(-6) 


8.695 


-5) 








7.901 


3.829 


-2 


-1.242 


-2] 


0.8945 


0.9123 


1.004{-5) 


8.650 


-5) 








7.223 


4.319 


-2 


-1.325 


-2] 


0.8747 


0.8762 


1.362(-5) 


9.813 


-5) 








6.772 


4.704 


-2 


-1.387 


-2] 


0.8617 


0.8389 


2.951(-6) 


1.915 


-4) 








6.320 


5.153 


-2 


-1.449 


-2,] 


0.8498 


0.7809 


8.254(-5) 


2.521 


-4) 








5.914 


5.623 


-2 


-1.508 


-2] 


0.8402 


0.6691 


8.332(-5) 


3.958 


-4) 


BBB2 


3.OM0 1.40Mq vs. 


I.6OM0 


15.80 


1.463 


-2 


-7.090 


-3; 


1.1175 


0.9904 


0.9949 


1.610 


-6) 








13.54 


1.819 


-2 


-8.105 


-3; 


1.0556 


0.9833 


0.9909 


5.839 


-6) 








12.42 


2.056 


-2 


-8.727 


-3; 


1.0236 


0.9773 


0.9874 


8.638 


-6) 








11.29 


2.348 


-2 


-9.448 


-3; 


0.9910 


0.9683 


0.9822 


1.137 


-5) 








10.16 


2.717 


-2 


-1.029 


-2) 


0.9577 


0.9540 


0.9739 


1.403 


-5) 








9.029 


3.193 


-2 


-1.129 


-2,] 


0.9241 


0.9299 


0.9599 


1.862 


-5) 








7.901 


3.828 


-2 


-1.247 


-2] 


0.8904 


0.8850 


0.9342 


3.028 


-5) 








7.223 


4.318 


-2 


-1.328 


-2] 


0.8707 


0.8367 


0.9073 


5.562 


-5) 








6.546 


4.919 


-2 


-1.421 


-2,] 


0.8519 


0.7480 


0.8626 


1.984 


-4) 








6.208 


5.276 


-2 


-1.468 


-2.) 


0.8433 


0.6620 


0.8266 


2.792 


-4) 


BBB2 


3.OM0 I.3OM0 vs. 


I.7OM0 


15.80 


1.463 


-2 


-6.901 


-3; 


1.1028 


0.9873 


0.9966 


8.317 


-5) 








13.54 


1.820 


-2 


-7.902 


-3; 


1.0418 


0.9783 


0.9937 


8.360 


-5) 








12.42 


2.056 


-2 


-8.515 


-3; 


1.0103 


0.9706 


0.9912 


8.380 


-5) 








11.29 


2.348 


-2 


-9.225 


-3; 


0.9781 


0.9590 


0.9874 


8.334 


-5) 








10.16 


2.717 


-2 


-1.006 


-2) 


0.9453 


0.9406 


0.9813 


8.204 


-5) 








9.029 


3.193 


-2 


-1.104 


-2.) 


0.9121 


0.9095 


0.9711 


8.266 


-5) 








7.901 


3.828 


-2 


-1.220 


-2.) 


0.8791 


0.8510 


0.9524 


8.965 


-5) 








7.449 


4.143 


-2 


-1.272 


-2] 


0.8662 


0.8119 


0.9404 


1.045 


-4) 








6.998 


4.502 


-2 


-1.331 


-2,] 


0.8534 


0.7536 


0.9245 


2.026 


-4) 








6.546 


4.919 


-2 


-1.386 


-2,] 


0.8417 


0.6560 


0.9014 


2.549 


-4) 


BPAL12 


2.4M0 1.20Mq vs. 


I.2OM0 


19.75 


1.065 


-2 


-5.817 


~) 


1.2255 


0.9889 


1.362{-11) 


8.284 


-7) 








16.93 


1.327 


-2 


-6.680 


-3; 


1.1532 


0.9811 


2.389{-ll) 


3.060 


-6) 
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Table 4 — Continued 



EOS name 



Mo 



^"adm 



JW-NS2 
™ADM 



d/Mo 



Moil 



Eb/Mo J/Af2 XI 



5x or X2 



5M 







15.52 


1.502{-2 


-7.213{-3) 


1.1155 


0.9746 


4.063{-ll) 


4.363(-6) 






14.11 


1.719{-2 


-7.837{-3) 


1.0768 


0.9647 


2.133(-10) 


5.622(-6) 






12.70 


1.993{-2 


-8.575(-3) 


1.0371 


0.9490 


3.843(-10) 


7.064(-6) 






11.29 


2.349{-2 


-9.458{-3) 


0.9964 


0.9227 


2.994{-10) 


1.027(-5) 






9.876 


2.827{-2 


-1.053{-2) 


0.9550 


0.8734 


2.923{-8) 


1.903(-5) 






9.029 


3.197(-2 


-1.128(-2) 


0.9303 


0.8195 


9.757(-8) 


4.468(-5) 






8.465 


3.490{-2 


-1.186{-2) 


0.9140 


0.7613 


3.406(-7) 


1.192(-4) 






7.901 


3.833{-2 


-1.247{-2) 


0.8983 


0.6556 


6.821(-8) 


1.977(-4) 


BPAL12 2.4M0 I.IOMq vs. 


I.3OM0 


19.75 


1.064(-2 


-5.762(-3) 


1.2170 


0.9834 


0.9930 


1.644(-5) 






16.93 


1.327(-2 


-6.619(-3) 


1.1452 


0.9721 


0.9880 


1.905(-5) 






15.52 


1.502(-2 


-7.148(-3) 


1.1078 


0.9625 


0.9837 


2.066(-5) 






14.11 


1.718(-2 


-7.767(-3) 


1.0694 


0.9480 


0.9773 


2.235(-5) 






12.70 


1.993(-2 


-8.498(-3) 


1.0299 


0.9251 


0.9672 


2.461(-5) 






11.29 


2.349(-2 


-9.373(-3) 


0.9896 


0.8858 


0.9502 


2.973(-5) 






9.876 


2.827(-2 


-1.043(-2) 


0.9486 


0.8101 


0.9190 


4.505(-5) 






9.311 


3.063(-2 


-1.093(-2) 


0.9320 


0.7567 


0.8992 


9.390(-5) 






9.029 


3.195(-2 


-1.118(-2) 


0.9240 


0.7198 


0.8865 


1.088(-4) 






8.747 


3.337(-2 


-1.145(-2) 


0.9160 


0.6708 


0.8713 


1.297(-4) 


BPAL12 2.7M0 1.35M© vs. 


1.35M0 


17.56 


1.260(-2 


-6.503(-3) 


1.1690 


0.9932 


2.538(-ll) 


1.592(-5) 






15.05 


1.568(-2 


-7.448(-3) 


1.1021 


0.9882 


7.815(-12) 


1.239(-5) 






12.54 


2.027(-2 


-8.707(-3) 


1.0318 


0.9777 


4.459(-9) 


6.879(-6) 






11.29 


2.348(-2 


-9.504(-3) 


0.9953 


0.9677 


5.462(-8) 


4.096(-6) 






10.03 


2.764(-2 


-1.046(-2) 


0.9582 


0.9510 


3.000(-8) 


1.218(-6) 






8.778 


3.319(-2 


-1.160(-2) 


0.9206 


0.9208 


1.306(-6) 


4.702(-6) 






8.026 


3.748(-2 


-1.240(-2) 


0.8980 


0.8897 


6.002(-6) 


1.486(-5) 






7.274 


4.275(-2 


-1.332(-2) 


0.8756 


0.8380 


5.961(-5) 


1.113(-4) 






6.772 


4.702(-2 


-1.398(-2) 


0.8616 


0.7799 


1.044(-4) 


1.659(-4) 






6.270 


5.203(-2 


-1.470(-2) 


0.8484 


0.6503 


1.291(-4) 


3.190(-4) 


FPS 2.4M0 1.20Mq vs. 


I.2OM0 


19.75 


1.065(-2 


-5.808(-3) 


1.2256 


0.9900 


1.113(-10) 


8.123(-6) 






16.93 


1.327(-2 


-6.670(-3) 


1.1533 


0.9830 


1.377(-11) 


1.013(-5) 






15.52 


1.502{-2 


-7.203(-3) 


1.1157 


0.9770 


5.031(-12) 


1.137(-5) 






14.11 


1.719{-2 


-7.827(-3) 


1.0770 


0.9680 


4.155{-12) 


1.264(-5) 






12.70 


1.993{-2 


-8.564(-3) 


1.0373 


0.9537 


8.881(-11) 


1.429(-5) 






11.29 


2.350{-2 


-9.446(-3) 


0.9966 


0.9295 


2.438(-ll) 


1.876(-5) 






9.876 


2.828{-2 


-1.051(-2) 


0.9554 


0.8841 


6.049{-9) 


3.136(-5) 






9.029 


3.198{-2 


-1.127(-2) 


0.9307 


0.8350 


1.696{-8) 


6.349(-5) 






8.183 


3.657(-2 


-1.213(-2) 


0.9070 


0.7453 


1.577(-9) 


1.604(-4) 






7.618 


4.035(-2 


-1.271(-2) 


0.8924 


0.6093 


9.236(-8) 


2.029(-4) 


FPS 2.4Mq I.IOM© vs. 


I.3OM0 


19.75 


1.065(-2 


-5.751(-3) 


1.2176 


0.9867 


0.9926 


5.815(-6) 






16.93 


1.328(-2 


-6.607(-3) 


1.1457 


0.9775 


0.9872 


3.002(-6) 






15.52 


1.502(-2 


-7.136(-3) 


1.1083 


0.9696 


0.9827 


1.058(-6) 






14.11 


1.719(-2 


-7.755(-3) 


1.0698 


0.9578 


0.9759 


1.152(-7) 






12.70 


1.994(-2 


-8.487(-3) 


1.0303 


0.9393 


0.9651 


2.665(-6) 






11.29 


2.350(-2 


-9.366(-3) 


0.9899 


0.9076 


0.9468 


1.335(-5) 






9.876 


2.828(-2 


-1.043(-2) 


0.9489 


0.8478 


0.9128 


2.709(-5) 






9.029 


3.198(-2 


-1.117(-2) 


0.9246 


0.7809 


0.8764 


5.683(-5) 






8.465 


3.492(-2 


-1.174(-2) 


0.9087 


0.7042 


0.8387 


1.286(-4) 






8.183 


3.658(-2 


-1.204(-2) 


0.9010 


0.6396 


0.8124 


1.620(-4) 


FPS 2.4M0 I.OOM0 vs. 


1.4OM0 


19.75 


1.064(-2 


-5.637(-3) 


1.1917 


0.9824 


0.9947 


1.609(-5) 






16.93 


1.327(-2 


-6.476(-3) 


1.1214 


0.9704 


0.9907 


1.834(-5) 






15.52 


1.502(-2 


-6.994(-3) 


1.0848 


0.9602 


0.9873 


1.988(-5) 
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Table 4 — Continued 



EOS name Mq 


MNSi^ vs. 


A/fNS2 


d/Mo 


Mofl 


£b/Mo 


J/Mi 


Xi 


<5x or X2 


5M 








14.11 


1.718(-2 


-7.599{-3) 


1.0472 


0.9449 


0.9822 


2.158(-5) 








12.70 


1.993(-2 


-8.314{-3) 


1.0087 


0.9208 


0.9742 


2.385(-5) 








11.29 


2.349{-2 


-9.174{-3) 


0.9691 


0.8788 


0.9605 


3.624(-5) 








10.44 


2.618{-2 


-9.771{-3) 


0.9452 


0.8380 


0.9475 


4.130(-5) 








9.876 


2.827(-2 


-1.021(-2) 


0.9295 


0.7984 


0.9355 


4.138(-5) 








9.311 


3.064(-2 


-1.070{-2) 


0.9134 


0.7416 


0.9192 


9.373(-5) 








8.747 


3.338(-2 


-1.123{-2) 


0.8980 


0.6488 


0.8966 


1.345 (-4) 


FPS 2.7M0 


1.35Mq vs. 


1.35M0 


17.56 


1.263(-2 


-6.421(-3) 


1.1720 


0.9920 


1.845{-10) 


3.690(-5) 








15.05 


1.571{-2 


-7.373(-3) 


1.1041 


0.9861 


8.279(-10) 


5.963(-6) 








13.79 


1.776{-2 


-7.954(-3) 


1.0692 


0.9812 


1.262(-9) 


6.458(-6) 








12.54 


2.030{-2 


-8.636(-3) 


1.0332 


0.9735 


2.174(-9) 


1.791(-5) 








11.29 


2.349(-2 


-9.449(-3) 


0.9960 


0.9615 


6.676(-9) 


2.066(-5) 








10.03 


2.763(-2 


-1.042(-2) 


0.9582 


0.9415 


4.591(-9) 


4.222(-5) 








8.778 


3.321{-2 


-1.153(-2) 


0.9215 


0.9044 


2.173{-7) 


4.790(-5) 








8.026 


3.752{-2 


-1.232(-2) 


0.8996 


0.8648 


3.618(-7) 


2.687(-5) 








7.274 


4.280(-2 


-1.324(-2) 


0.8778 


0.7954 


1.373(-6) 


1.656(-4) 








6.647 


4.829{-2 


-1.400(-2) 


0.8618 


0.6703 


5.952{-6) 


2.913(-4) 


FPS 2.7M0 


1.25M0 vs. 


1.45M0 


17.56 


1.260(-2 


-6.425(-3) 


1.1630 


0.9892 


0.9941 


1.113(-5) 








15.05 


1.569(-2 


-7.364(-3) 


1.0965 


0.9815 


0.9897 


1.315(-5) 








13.79 


1.774(-2 


-7.941(-3) 


1.0620 


0.9750 


0.9859 


1.438(-5) 








12.54 


2.028(-2 


-8.614(-3) 


1.0266 


0.9652 


0.9802 


1.609(-5) 








11.29 


2.349(-2 


-9.406(-3) 


0.9904 


0.9496 


0.9712 


1.858(-5) 








10.03 


2.765(-2 


-1.035(-2) 


0.9536 


0.9233 


0.9561 


2.314(-5) 








8.778 


3.320(-2 


-1.148(-2) 


0.9165 


0.8742 


0.9283 


3.209(-5) 








8.026 


3.750(-2 


-1.227(-2) 


0.8945 


0.8208 


0.8991 


5.527(-5) 








7.524 


4.089(-2 


-1.286(-2) 


0.8801 


0.7635 


0.8697 


1.393(-4) 








7.023 


4.486(-2 


-1.347(-2) 


0.8667 


0.6653 


0.8246 


2.119(-4) 


FPS 2.7Mq 


1.15M0 vs. 


1.55M0 


17.56 


1.259(-2 


-6.259(-3) 


1.1431 


0.9857 


0.9958 


7.065(-5) 








15.05 


1.569(-2 


-7.164(-3) 


1.0790 


0.9757 


0.9928 


3.258(-5) 








13.79 


1.774(-2 


-7.732(-3) 


1.0450 


0.9672 


0.9901 


3.453(-5) 








12.54 


2.027(-2 


-8.399(-3) 


1.0099 


0.9546 


0.9858 


4.501(-5) 








11.29 


2.348(-2 


-9.179(-3) 


0.9743 


0.9346 


0.9792 


4.434(-5) 








10.03 


2.765(-2 


-1.010(-2) 


0.9384 


0.9005 


0.9681 


3.330(-5) 








8.778 


3.320(-2 


-1.121(-2) 


0.9019 


0.8370 


0.9477 


5.382(-5) 








8.277 


3.596(-2 


-1.172(-2) 


0.8875 


0.7943 


0.9347 


7.524(-5) 








7.775 


3.912(-2 


-1.228(-2) 


0.8733 


0.7281 


0.9173 


1.584(-4) 








7.399 


4.182(-2 


-1.270(-2) 


0.8632 


0.6476 


0.8992 


2.021(-4) 


FPS S.OMq 


I.5OM0 vs. 


I.5OM0 


15.80 


1.463(-2 


-7.096(-3) 


1.1224 


0.9939 


2.113(-10) 


3.044(-5) 








13.54 


1.819(-2 


-8.116(-3) 


1.0602 


0.9892 


1.322(-9) 


3.372(-5) 








12.42 


2.056(-2 


-8.743(-3) 


1.0281 


0.9852 


5.120(-9) 


3.594(-5) 








11.29 


2.348(-2 


-9.467(-3) 


0.9953 


0.9791 


4.172(-8) 


3.809(-5) 








10.16 


2.717(-2 


-1.032(-2) 


0.9619 


0.9696 


2.559(-7) 


3.952(-5) 








9.029 


3.193(-2 


-1.132(-2) 


0.9280 


0.9536 


1.859(-6) 


3.992(-5) 








7.901 


3.828(-2 


-1.250(-2) 


0.8941 


0.9242 


5.426(-6) 


4.765(-5) 








7.223 


4.314(-2 


-1.335(-2) 


0.8737 


0.8938 


1.052(-6) 


1.437(-4) 








6.772 


4.701(-2 


-1.396(-2) 


0.8608 


0.8629 


6.731(-6) 


1.635(-4) 








6.320 


5.150(-2 


-1.459(-2) 


0.8486 


0.8166 


2.458(-5) 


2.031(-4) 


FPS 3.OM0 


1.4OM0 vs. 


I.6OM0 


15.80 


1.463(-2 


-7.055(-3) 


1.1174 


0.9915 


0.9959 


4.407(-5) 








13.54 


1.819(-2 


-8.071(-3) 


1.0555 


0.9853 


0.9925 


4.880(-5) 








11.29 


2.347(-2 


-9.418(-3) 


0.9907 


0.9719 


0.9853 


6.217(-5) 








10.16 


2.717(-2 


-1.026(-2) 


0.9577 


0.9594 


0.9778 


5.167(-5) 
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Table 4 — Continued 



EOS name 



Mo 



^"adm 



JW-NS2 
™ADM 



d/Mo 



Moil 



Eb/Mo J/Af2 



Xi 



5x or X2 



5M 











9.029 


3.193 


-2 


-1.125 


-2) 


0.9239 


0.9381 


0.9662 


5.704 


-5) 










7.901 


3.827 


-2 


-1.244 


-2) 


0.8902 


0.8990 


0.9450 


6.050 


-5) 










7.223 


4.317 


-2 


-1.325 


-2) 


0.8704 


0.8575 


0.9228 


6.985 


-5) 










6.772 


4.701 


-2 


-1.388 


-2) 


0.8572 


0.8146 


0.9013 


1.811 


-4) 










6.320 


5.149 


-2 


-1.451 


-2) 


0.8451 


0.7470 


0.8694 


2.428 


-4) 










5.982 


5.535 


-2 


-1.500 


-2) 


0.8367 


0.6484 


0.8342 


3.288 


-4) 


FPS 


3.OM0 


I.3OM0 vs. 


I.7OM0 


15.80 


1.464 


-2 


-6.959 


-3) 


1.1029 


0.9886 


0.9976 


1.461 


-5) 










13.54 


1.820 


-2 


-7.960 


-3) 


1.0417 


0.9805 


0.9953 


2.072 


-5) 










12.42 


2.056 


-2 


-8.572 


-3) 


1.0101 


0.9736 


0.9934 


2.666 


-5) 










11.29 


2.348 


-2 


-9.287 


-3) 


0.9778 


0.9633 


0.9904 


3.194 


-5) 










10.16 


2.716 


-2 


-1.011 


-2) 


0.9450 


0.9468 


0.9857 


3.583 


-5) 










9.029 


3.193 


-2 


-1.110 


-2) 


0.9118 


0.9192 


0.9777 


4.026 


-5) 










7.901 


3.827 


-2 


-1.225 


-2) 


0.8786 


0.8677 


0.9631 


4.931 


-5) 










7.223 


4.316 


-2 


-1.305 


-2) 


0.8592 


0.8116 


0.9480 


7.212 


-5) 










6.772 


4.700 


-2 


-1.360 


-2) 


0.8466 


0.7517 


0.9340 


1.653 


-4) 










6.320 


5.149 


-2 


-1.409 


-2) 


0.8350 


0.6503 


0.9131 


2.429 


-4) 


GNH3 


2.4M0 


I.2OM0 vs. 


I.2OM0 


22.57 


8.789 


~ 


-5.052 


-3) 


1.2952 


0.9794 


1.133(-9) 


7.849 


-5) 










19.75 


1.065 


-2 


-5.717 


-3) 


1.2266 


0.9677 


2.069(-9) 


7.672 


-5) 










18.34 


1.184 


-2 


-6.118 


-3) 


1.1909 


0.9584 


3.681(-9) 


7.515 


-5) 










16.93 


1.328 


-2 


-6.576 


-3) 


1.1544 


0.9452 


4.591(-9) 


7.305 


-5) 










15.52 


1.503 


-2 


-7.106 


-3) 


1.1170 


0.9257 


9.644(-9) 


7.085 


-5) 










14.11 


1.720 


_2 


-7.724 


-3) 


1.0787 


0.8951 


3.836(-8) 


6.900 


-5) 










12.70 


1.996 


-2 


-8.453 


-3) 


1.0397 


0.8433 


1.144(-7) 


7.824 


-5) 










11.85 


2.199 


-2 


-8.956 


-3) 


1.0162 


0.7916 


1.319(-7) 


9.919 


-5) 










11.00 


2.439 


-2 


-9.512 


-3) 


0.9930 


0.7043 


2.267(-8) 


1.409 


-4) 










10.58 


2.578 


-2 


-9.799 


-3) 


0.9817 


0.6289 


3.353(-8) 


1.430 


-4) 


GNH3 


2.4M0 


I.IOM0 vs. 


I.3OM0 


22.57 


8.787 


-3 


-5.151 


-3) 


1.2860 


0.9735 


0.9841 


4.754 


-5) 










19.75 


1.065 


-2 


-5.811 


-3) 


1.2178 


0.9584 


0.9750 


4.624 


-5) 










18.34 


1.184 


-2 


-6.209 


-3) 


1.1825 


0.9465 


0.9677 


4.546 


-5) 










16.93 


1.328 


-2 


-6.664 


-3) 


1.1462 


0.9295 


0.9574 


4.430 


-5) 










15.52 


1.503 


-2 


-7.190 


-3) 


1.1091 


0.9042 


0.9422 


4.195 


-5) 










14.11 


1.720 


-2 


-7.802 


-3) 


1.0711 


0.8643 


0.9186 


3.790 


-5) 










12.70 


1.996 


-2 


-8.523 


-3) 


1.0326 


0.7950 


0.8791 


2.275 


-5) 










11.85 


2.199 


-2 


-9.021 


-3) 


1.0093 


0.7220 


0.8409 


9.879 


-6) 










11.57 


2.275 


-2 


-9.197 


-3) 


1.0017 


0.6872 


0.8240 


2.169 


-5) 










11.15 


2.397 


-2 


-9.471 


-3) 


0.9902 


0.6168 


0.7926 


4.122 


-5) 


GNH3 


2.4M0 


I.OOM0 vs. 


I.4OM0 


22.57 


8.787 


-3 


-5.000 


-3) 


1.2592 


0.9656 


0.9879 


7.029 


-6) 










19.75 


1.065 


-2 


-5.646 


-3) 


1.1925 


0.9462 


0.9809 


6.100 


-6) 










18.34 


1.184 


-2 


-6.035 


-3) 


1.1579 


0.9308 


0.9753 


5.499 


-6) 










16.93 


1.328 


-2 


-6.480 


-3) 


1.1224 


0.9087 


0.9675 


4.317 


-6) 










15.52 


1.503 


-2 


-6.995 


-3) 


1.0861 


0.8757 


0.9558 


1.724 


-6) 










14.11 


1.720 


-2 


-7.594 


-3) 


1.0489 


0.8231 


0.9378 


1.865 


-6) 










13.26 


1.877 


-2 


-8.003 


-3) 


1.0264 


0.7741 


0.9219 


9.681 


-6) 










12.70 


1.996 


-2 


-8.300 


-3) 


1.0114 


0.7278 


0.9080 


1.953 


-5) 










12.13 


2.127 


-2 


-8.620 


-3) 


0.9963 


0.6643 


0.8904 


4.221 


-5) 










11.85 


2.199 


-2 


-8.787 


-3) 


0.9888 


0.6213 


0.8796 


5.140 


-5) 


GNH3 


2.7 Mq 


1.35Mq vs. 


1.35M0 


20.06 


1.041 


-2 


-5.643 


-3) 


1.2337 


0.9822 


9.612{-11) 


8.727 


-5) 










17.56 


1.260 


-2 


-6.375 


-3) 


1.1700 


0.9720 


2.200{-10) 


8.739 


-5) 










16.30 


1.401 


-2 


-6.814 


-3) 


1.1371 


0.9639 


2.160{-10) 


8.622 


-5) 










15.05 


1.569 


-2 


-7.316 


-3) 


1.1033 


0.9523 


3.338{-10) 


8.457 


-5) 










13.79 


1.774 


-2 


-7.894 


-3) 


1.0688 


0.9353 


3.446{-10) 


8.263 


-5) 
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EOS name Mq 


KE'm -• 


A/fNS2 


d/Mo 


Mofl 


Eb/Mo 


J/Mi 


Xi 


<5x or X2 


SM 








12.54 


2.029{-2 


-8.565{-3) 


1.0336 


0.9088 


7.106(-10) 


7.944(-5) 








11.29 


2.351{-2 


-9.351{-3) 


0.9979 


0.8645 


1.471(-9) 


8.143(-5) 








10.53 


2.588{-2 


-9.888{-3) 


0.9765 


0.8215 


1.652{-9) 


9.250(-5) 








9.782 


2.868{-2 


-1.049(-2) 


0.9553 


0.7532 


1.202(-10) 


1.386(-4) 








9.155 


3.144(-2 


-1.102(-2) 


0.9384 


0.6489 


1.275(-9) 


1.747(-4) 


GNH3 2.7 Mq 


1.25Mq vs. 


1.45M0 


20.06 


1.041(-2 


-5.717(-3) 


1.2270 


0.9773 


0.9863 


1.925(-5) 








17.56 


1.260{-2 


-6.444{-3) 


1.1636 


0.9643 


0.9783 


1.754(-5) 








16.30 


1.401(-2 


-6.880{-3) 


1.1308 


0.9540 


0.9720 


1.662(-5) 








15.05 


1.569{-2 


-7.379(-3) 


1.0973 


0.9394 


0.9630 


1.560(-5) 








13.79 


1.774{-2 


-7.953(-3) 


1.0630 


0.9178 


0.9497 


1.415(-5) 








12.54 


2.029{-2 


-8.620(-3) 


1.0280 


0.8840 


0.9292 


1.148(-5) 








11.29 


2.351(-2 


-9.401(-3) 


0.9925 


0.8263 


0.8953 


3.572(-7) 








10.53 


2.589{-2 


-9.934(-3) 


0.9713 


0.7680 


0.8631 


1.713(-5) 








10.03 


2.769{-2 


-1.033{-2) 


0.9572 


0.7106 


0.8329 


5.461(-5) 








9.656 


2.920(-2 


-1.063{-2) 


0.9469 


0.6454 


0.8025 


7.872(-5) 


GNH3 2.7M0 


1.15Mq vs. 


1.55M0 


20.06 


1.041{-2 


-5.574{-3) 


1.2067 


0.9711 


0.9897 


3.007(-5) 








17.56 


1.260{-2 


-6.289{-3) 


1.1445 


0.9547 


0.9836 


3.223(-5) 








16.30 


1.400{-2 


-6.718{-3) 


1.1122 


0.9417 


0.9788 


3.352(-5) 








15.05 


1.569{-2 


-7.208(-3) 


1.0793 


0.9232 


0.9719 


3.535(-5) 








13.79 


1.774(-2 


-7.772{-3) 


1.0456 


0.8956 


0.9619 


3.864(-5) 








12.54 


2.029{-2 


-8.426{-3) 


1.0112 


0.8522 


0.9464 


4.447(-5) 








11.29 


2.351{-2 


-9.196{-3) 


0.9764 


0.7765 


0.9210 


6.467(-5) 








10.78 


2.504{-2 


-9.547{-3) 


0.9624 


0.7274 


0.9062 


9.618(-5) 








10.53 


2.587{-2 


-9.728{-3) 


0.9555 


0.6956 


0.8972 


1.075(-4) 








10.16 


2.722{-2 


-1.001{-2) 


0.9452 


0.6325 


0.8811 


1.278(-4) 


GNH3 3.OM0 


I.SOMq vs. 


I.5OM0 


18.06 


1.211(-2 


-6.272(-3) 


1.1829 


0.9851 


1.128(-10) 


2.725(-5) 








15.80 


1.464{-2 


-7.066(-3) 


1.1234 


0.9764 


3.239(-ll) 


2.827(-5) 








13.54 


1.821{-2 


-8.081(-3) 


1.0614 


0.9598 


4.126(-12) 


2.889(-5) 








12.42 


2.057{-2 


-8.702(-3) 


1.0294 


0.9455 


2.847{-10) 


2.931(-5) 








11.29 


2.350{-2 


-9.420(-3) 


0.9968 


0.9233 


2.553(-ll) 


3.001(-5) 








10.16 


2.720{-2 


-1.026(-2) 


0.9638 


0.8868 


2.177{-10) 


3.597(-5) 








9.481 


2.992{-2 


-1.083(-2) 


0.9441 


0.8520 


8.034{-9) 


4.907(-5) 








8.803 


3.312{-2 


-1.146(-2) 


0.9247 


0.7979 


5.778(-8) 


8.167(-5) 








8.352 


3.558{-2 


-1.192(-2) 


0.9121 


0.7437 


7.115(-9) 


1.488(-4) 








7.901 


3.839{-2 


-1.238(-2) 


0.9002 


0.6500 


3.082{-9) 


1.968(-4) 


GNH3 3.OM0 


1.4OM0 vs. 


I.6OM0 


18.06 


1.210{-2 


-6.305(-3) 


1.1774 


0.9808 


0.9888 


2.712(-5) 








15.80 


1.464(-2 


-7.095(-3) 


1.1182 


0.9697 


0.9821 


2.494(-5) 








14.67 


1.626(-2 


-7.568(-3) 


1.0877 


0.9609 


0.9768 


2.380(-5) 








13.54 


1.820{-2 


-8.107(-3) 


1.0565 


0.9485 


0.9694 


2.249(-5) 








12.42 


2.057{-2 


-8.725(-3) 


1.0246 


0.9301 


0.9584 


2.040(-5) 








11.29 


2.350{-2 


-9.440(-3) 


0.9922 


0.9016 


0.9415 


1.700(-5) 








10.16 


2.720{-2 


-1.027(-2) 


0.9594 


0.8540 


0.9138 


5.615(-6) 








9.481 


2.991(-2 


-1.084(-2) 


0.9398 


0.8077 


0.8879 


1.395(-5) 








8.803 


3.310{-2 


-1.148(-2) 


0.9203 


0.7332 


0.8493 


8.430(-5) 








8.352 


3.557{-2 


-1.196(-2) 


0.9079 


0.6484 


0.8109 


1.386(-4) 


GNH3 3.OM0 


1.30Mq vs. 


I.7OM0 


18.06 


1.210(-2 


-6.158(-3) 


1.1618 


0.9757 


0.9918 


3.269(-5) 








15.80 


1.464{-2 


-6.937(-3) 


1.1035 


0.9617 


0.9869 


3.462(-5) 








14.67 


1.626{-2 


-7.403(-3) 


1.0733 


0.9507 


0.9830 


3.561(-5) 








13.54 


1.820{-2 


-7.933(-3) 


1.0425 


0.9350 


0.9774 


3.679(-5) 








12.42 


2.057(-2 


-8.544(-3) 


1.0111 


0.9118 


0.9692 


3.904(-5) 








11.29 


2.350(-2 


-9.248(-3) 


0.9792 


0.8755 


0.9567 


4.185(-5) 
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EOS name 



Mo 



^"adm 



JW-NS2 
™ADM 



d/Mo 



Moil 



E^/Mo JIMl 



Xi 



5x or X2 



5M 





10.16 


2.719{-2 


-1.007{-2) 


0.9470 


0.8141 


0.9364 


5.407(-5) 




9.481 


2.991{-2 


-1.063(-2) 


0.9278 


0.7510 


0.9176 


7.634(-5) 




9.142 


3.143{-2 


-1.094(-2) 


0.9181 


0.7074 


0.9055 


1.207(-4) 




8.803 


3.310{-2 


-1.126{-2) 


0.9088 


0.6434 


0.8903 


1.462(-4) 


SLy4 


2.4M0 1.20Mq vs. 1.2OM0 19.75 


1.064{-2 


-5.803(-3) 


1.2249 


0.9864 


1.028{-10) 


6.325(-5) 




16.93 


1.327{-2 


-6.658(-3) 


1.1534 


0.9768 


2.775(-ll) 


4.011(-5) 




15.52 


1.502{-2 


-7.187(-3) 


1.1160 


0.9687 


4.656(-12) 


2.647(-5) 




14.11 


1.719{-2 


-7.809(-3) 


1.0774 


0.9564 


9.623(-ll) 


1.641(-5) 




12.70 


1.994{-2 


-8.540(-3) 


1.0379 


0.9369 


2.564(-10) 


2.692(-6) 




11.29 


2.351{-2 


-9.418(-3) 


0.9976 


0.9033 


2.477(-10) 


2.895(-6) 




9.876 


2.831{-2 


-1.047(-2) 


0.9570 


0.8384 


2.191(-9) 


8.081(-6) 




9.311 


3.070{-2 


-1.096(-2) 


0.9410 


0.7922 


6.230{-10) 


4.764(-5) 




8.747 


3.345(-2 


-1.148(-2) 


0.9256 


0.7203 


2.082(-9) 


1.057(-4) 




8.465 


3.500(-2 


-1.175(-2) 


0.9181 


0.6623 


9.995(-9) 


1.362(-4) 


SLy4 


2.4M0 I.IOMq vs. I.SOMq 19.75 


1.065{-2 


-5.736(-3) 


1.2172 


0.9823 


0.9896 


4.119(-5) 




16.93 


1.327{-2 


-6.592(-3) 


1.1454 


0.9701 


0.9822 


4.341(-5) 




15.52 


1.502(-2 


-7.121(-3) 


1.1081 


0.9597 


0.9759 


4.461(-5) 




14.11 


1.719(-2 


-7.739(-3) 


1.0697 


0.9439 


0.9664 


4.579(-5) 




12.70 


1.993(-2 


-8.469(-3) 


1.0304 


0.9187 


0.9512 


4.709(-5) 




11.29 


2.350{-2 


-9.343(-3) 


0.9903 


0.8751 


0.9252 


5.464(-5) 




10.44 


2.619{-2 


-9.951(-3) 


0.9660 


0.8313 


0.8997 


6.290(-5) 




9.876 


2.829{-2 


-1.040(-2) 


0.9500 


0.7879 


0.8754 


8.107(-5) 




9.311 


3.067{-2 


-1.089(-2) 


0.9339 


0.7247 


0.8416 


1.350(-4) 




8.888 


3.270{-2 


-1.128(-2) 


0.9224 


0.6470 


0.8056 


1.723(-4) 


SLy4 


2.4Mq I.OOMq vs. 1.4OM0 19.75 


1.065(-2 


-5.665(-3) 


1.1928 


0.9768 


0.9923 


5.245(-5) 




16.93 


1.328(-2 


-6.502(-3) 


1.1224 


0.9610 


0.9866 


5.174(-5) 




15.52 


1.503(-2 


-7.020(-3) 


1.0857 


0.9477 


0.9818 


5.196(-5) 




14.11 


1.719(-2 


-7.625(-3) 


1.0480 


0.9275 


0.9744 


5.279(-5) 




12.70 


1.994(-2 


-8.340(-3) 


1.0095 


0.8954 


0.9627 


5.371(-5) 




11.29 


2.351(-2 


-9.195(-3) 


0.9702 


0.8382 


0.9428 


3.979(-5) 




10.44 


2.620(-2 


-9.790(-3) 


0.9465 


0.7790 


0.9233 


2.410(-5) 




9.876 


2.828(-2 


-1.024(-2) 


0.9307 


0.7208 


0.9051 


2.681(-5) 




9.594 


2.944(-2 


-1.046(-2) 


0.9230 


0.6788 


0.8934 


4.494(-5) 




9.311 


3.068(-2 


-1.070(-2) 


0.9154 


0.6198 


0.8795 


6.751(-5) 


SLy4 


2.7M0 1.35Mq vs. 1.35M0 17.56 


1.260(-2 


-6.505(-3) 


1.1696 


0.9884 


1.326(-10) 


3.646(-5) 




15.05 


1.569(-2 


-7.448(-3) 


1.1027 


0.9802 


3.863{-ll) 


3.427(-5) 




13.79 


1.774(-2 


-8.028(-3) 


1.0680 


0.9731 


1.721{-10) 


3.333(-5) 




12.54 


2.028(-2 


-8.703(-3) 


1.0325 


0.9625 


8.319(-11) 


3.256(-5) 




11.29 


2.350(-2 


-9.495(-3) 


0.9963 


0.9455 


1.641(-10) 


3.117(-5) 




10.03 


2.766(-2 


-1.044(-2) 


0.9595 


0.9165 


1.352{-9) 


2.340(-5) 




8.778 


3.323(-2 


-1.157(-2) 


0.9226 


0.8609 


2.163{-8) 


4.289(-7) 




8.026 


3.754(-2 


-1.235(-2) 


0.9012 


0.7957 


1.161(-6) 


5.930(-5) 




7.524 


4.095(-2 


-1.293(-2) 


0.8874 


0.7239 


8.804{-10) 


1.737(-4) 




7.148 


4.390(-2 


-1.337(-2) 


0.8778 


0.6186 


8.248{-8) 


2.287(-4) 


SLy4 


2.7M0 1.25Mq vs. 1.45M0 17.56 


1.260(-2 


-6.357(-3) 


1.1633 


0.9850 


0.9911 


7.360(-5) 




15.05 


1.569(-2 


-7.296(-3) 


1.0968 


0.9745 


0.9847 


7.507(-5) 




13.79 


1.774(-2 


-7.873(-3) 


1.0623 


0.9656 


0.9792 


7.535(-5) 




12.54 


2.028(-2 


-8.544(-3) 


1.0270 


0.9521 


0.9709 


7.493(-5) 




11.29 


2.349(-2 


-9.334(-3) 


0.9909 


0.9305 


0.9577 


7.864(-5) 




10.03 


2.765(-2 


-1.027(-2) 


0.9542 


0.8932 


0.9349 


8.610(-5) 




8.778 


3.322(-2 


-1.140(-2) 


0.9176 


0.8212 


0.8919 


9.434(-5) 
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EOS name 


Mo 




A/fNS2 

^"adm 


d/Mo 


MoQ. 


Eb/Mo 


J/Mi 


Xi 


<5x or X2 


SM 












8.277 


3.598 


-2) 


-1.192 


-2) 


0.9032 


0.7700 


0.8636 


1.461 


-4) 










7.775 


3.917 


-2) 


-1.247 


-2) 


0.8896 


0.6892 


0.8220 


1.834 


-4) 










7.524 


4.096 


-2) 


-1.276 


-2) 


0.8831 


0.6220 


0.7928 


2.131 


-4) 


SLy4 


2.7M0 


1.15Mq vs. 


1.55M0 


17.56 


1.259 


-2) 


-6.348 


-3) 


1.1436 


0.9808 


0.9934 


2.402 


-6) 










15.05 


1.568 


-2) 


-7.270 


-3) 


1.0783 


0.9674 


0.9884 


1.510 


-6) 










13.79 


1.773 


-2) 


-7.837 


-3) 


1.0444 


0.9561 


0.9842 


3.893 


-6) 










12.54 


2.027 


-2) 


-8.497 


-3) 


1.0097 


0.9390 


0.9778 


6.125 


-6) 










11.29 


2.348 


-2) 


-9.273 


-3) 


0.9744 


0.9117 


0.9676 


9.948 


-6) 










10.03 


2.765 


-2) 


-1.020 


-2) 


0.9385 


0.8644 


0.9502 


2.420 


-5) 










9.280 


3.078 


-2) 


-1.084 


-2) 


0.9169 


0.8168 


0.9333 


4.022 


-5) 










8.778 


3.321 


-2) 


-1.130 


-2) 


0.9027 


0.7692 


0.9174 


6.356 


-5) 










8.277 


3.597 


-2) 


-1.182 


-2) 


0.8886 


0.6995 


0.8960 


1.346 


-4) 










8.026 


3.750 


-2) 


-1.209 


-2) 


0.8818 


0.6443 


0.8819 


1.647 


-4) 


SLy4 


3.OM0 


1.50Mq vs. 


I.5OM0 


15.80 


1.464 


-2) 


-7.001 


-3) 


1.1229 


0.9905 


1.484{-10) 


1.046 


-4) 










13.54 


1.820 


-2) 


-8.020 


-3) 


1.0608 


0.9834 


8.226{-10) 


1.050 


-4) 










12.42 


2.056 


-2) 


-8.644 


-3) 


1.0287 


0.9775 


2.417{-10) 


1.045 


-4) 










11.29 


2.349 


-2) 


-9.367 


-3) 


0.9959 


0.9684 


3.333{-10) 


1.029 


-4) 










10.16 


2.718 


-2) 


-1.021 


-2) 


0.9625 


0.9540 


7.520{-9) 


1.004 


-4) 










9.029 


3.195 


-2) 


-1.121 


-2) 


0.9288 


0.9294 


2.103{-8) 


1.016 


-4) 










7.901 


3.831 


-2) 


-1.239 


-2) 


0.8953 


0.8831 


1.071{-6) 


1.103 


-4) 










7.223 


4.321 


-2) 


-1.321 


-2) 


0.8757 


0.8324 


1.365(-5) 


1.484 


-4) 










6.772 


4.707 


-2) 


-1.382 


-2) 


0.8634 


0.7753 


5.088{-7) 


2.663 


-4) 










6.320 


5.160 


-2) 


-1.440 


-2) 


0.8525 


0.6654 


9.186(-5) 


3.568 


-4) 


SLy4 


3.OM0 


1.40Mq vs. 


I.6OM0 


15.80 


1.464 


-2) 


-7.135 


-3) 


1.1179 


0.9875 


0.9928 


6.243 


-5) 










13.54 


1.820 


-2) 


-8.149 


-3) 


1.0560 


0.9786 


0.9873 


5.839 


-5) 










12.42 


2.056 


-2) 


-8.769 


-3) 


1.0240 


0.9710 


0.9827 


5.541 


-5) 










11.29 


2.349 


-2) 


-9.490 


-3) 


0.9913 


0.9596 


0.9756 


5.145 


-5) 










10.16 


2.718 


-2) 


-1.033 


-2) 


0.9581 


0.9413 


0.9644 


4.521 


-5) 










9.029 


3.194 


-2) 


-1.132 


-2) 


0.9245 


0.9100 


0.9453 


3.188 


-5) 










7.901 


3.830 


-2) 


-1.250 


-2) 


0.8912 


0.8501 


0.9096 


2.447 


-6) 










7.223 


4.318 


-2) 


-1.333 


-2) 


0.8718 


0.7818 


0.8715 


1.074 


-4) 










6.772 


4.707 


-2) 


-1.391 


-2) 


0.8597 


0.7023 


0.8307 


1.857 


-4) 










6.546 


4.924 


-2) 


-1.421 


-2) 


0.8540 


0.6377 


0.8018 


2.491 


-4) 


SLy4 


3.OM0 


I.3OM0 vs. 


I.7OM0 


15.80 


1.463 


-2) 


-6.935 


-3) 


1.1029 


0.9841 


0.9947 


5.073 


-5) 










13.54 


1.819 


-2) 


-7.938 


-3) 


1.0418 


0.9729 


0.9906 


5.781 


-5) 










12.42 


2.055 


-2) 


-8.553 


-3) 


1.0101 


0.9632 


0.9871 


6.655 


-5) 










11.29 


2.348 


-2) 


-9.264 


-3) 


0.9779 


0.9488 


0.9817 


7.346 


-5) 










10.16 


2.717 


-2) 


-1.009 


-2) 


0.9453 


0.9258 


0.9729 


7.459 


-5) 










9.029 


3.194 


-2) 


-1.107 


-2) 


0.9124 


0.8864 


0.9582 


7.846 


-5) 










8.352 


3.551 


-2) 


-1.174 


-2) 


0.8926 


0.8474 


0.9441 


8.428 


-5) 










7.901 


3.829 


-2) 


-1.223 


-2) 


0.8797 


0.8092 


0.9309 


9.756 


-5) 










7.449 


4.142 


-2) 


-1.277 


-2) 


0.8667 


0.7551 


0.9136 


1.790 


-4) 










6.998 


4.504 


-2) 


-1.332 


-2) 


0.8548 


0.6682 


0.8887 


2.319 


-4) 










EOSs with a fit 


ting 


formula 














fitAPR 


2.4M0 


I.2OM0 vs. 


I.2OM0 


19.75 


1.065 


-2) 


-5.767 


-3) 


1.2259 


0.9884 


8.027{-ll) 


4.301 


-5) 










16.93 


1.327 


-2) 


-6.629 


-3) 


1.1536 


0.9802 


1.184{-10) 


4.383 


-5) 










15.52 


1.502 


-2) 


-7.162 


-3) 


1.1159 


0.9732 


3.094{-ll) 


4.388 


-5) 










14.11 


1.719 


-2) 


-7.785 


-3) 


1.0773 


0.9628 


4.630{-ll) 


4.348 


-5) 










12.70 


1.994 


-2) 


-8.521 


-3) 


1.0376 


0.9461 


5.573{-ll) 


4.296 


-5) 
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Table 4 — Continued 



EOS 



Mo 



MNSi 
^"adm 



IW-NS2 
™ADM 



d/Mo 



MqCI 



E^/Mo J/M^^ XI Sxorx2 



SM 



fitAPR 



2.4M0 I.IOM© vs. 1.3OM0 



fitAPR 



2.4M0 LOOM© vs. 1.4OM0 



fitAPR 



2.7Mq 1.35M0 vs. 1.35M0 



fitAPR 



2.7M0 1.25M0 vs. 1.45M0 



fitAPR 



2.7M0 1.15Mq vs. 1.55M0 



11.29 
9.876 
9.029 
8.465 
8.042 
19.75 
16.93 
15.52 
14.11 
12.70 
11.29 
9.876 
9.311 
9.029 
8.465 
19.75 
16.93 
15.52 
14.11 
12.70 
11.29 
10.44 
9.876 
9.311 
9.029 
17.56 
15.05 
13.79 
12.54 
11.29 
10.03 
8.778 
8.026 
7.524 
7.023 
17.56 
15.05 
13.79 
12.54 
11.29 
10.03 
8.778 
8.026 
7.775 
7.524 
17.56 
15.05 
13.79 
12.54 
11.29 
10.03 



2.350i 
2.829' 
3.200. 
3.496i 
3.752i 
1.065 
1.327 
1.502 
1.719' 
1.993. 
2.350. 
2.828. 
3.066 
3.199 
3.495 
1.065 
1.327. 
1.502. 
1.719. 
1.993 
2.350. 
2.618 
2.828. 
3.065 
3.198 
1.260 
1.569. 
1.774. 
2.028. 
2.349 
2.766. 
3.322. 
3.753 
4.093 
4.492 
1.260. 
1.569. 
1.774. 
2.028. 
2.349 
2.765. 
3.322. 
3.752. 
3.915 
4.093 
1.260 
1.568. 
1.774. 
2.028 
2.349 
2.765. 



9.402 


-3) 


1.046 


-2) 


1.121 


-2) 


1.176 


-2) 


1.219 


-2) 


5.783 


-3) 


6.639 


-3) 


7.168 


-3) 


7.786 


-3) 


8.516 


-3) 


9.391 


-3) 


1.045 


-2) 


1.094 


-2) 


1.121 


-2) 


1.177 


-2) 


5.638 


-3) 


6.475 


-3) 


6.993 


-3) 


7.598 


-3) 


8.313 


-3) 


9.167 


-3) 


9.763 


-3) 


1.020 


-2) 


1.069 


-2) 


1.094 


-2) 


6.482 


-3) 


7.425 


-3) 


8.005 


-3) 


8.681 


-3) 


9.475 


-3) 


1.042 


-2) 


1.155 


-2) 


1.234 


-2) 


1.292 


-2) 


1.354 


-2) 


6.405 


-3) 


7.344 


-3) 


7.921 


-3) 


8.592 


-3) 


9.382 


-3) 


1.032 


-2) 


1.145 


-2) 


1.222 


-2) 


1.251 


-2) 


1.281 


-2) 


6.299 


-3) 


7.222 


-3) 


7.789 


-3) 


8.450 


-3) 


9.226 


-3) 


1.015 


-2) 



0.9970 


0.9176 


4.930(-12) 


0.9561 


0.8637 


1.410(-10) 


0.9319 


0.8032 


2.622{-9) 


0.9164 


0.7311 


1.494(-8) 


0.9054 


0.6468 


6.920{-8) 


1.2172 


0.9849 


0.9911 


1.1454 


0.9744 


0.9847 


1.1081 


0.9656 


0.9793 


1.0697 


0.9522 


0.9711 


1.0303 


0.9309 


0.9580 


0.9901 


0.8945 


0.9358 


0.9494 


0.8242 


0.8939 


0.9332 


0.7754 


0.8660 


0.9254 


0.7421 


0.8477 


0.9100 


0.6362 


0.7970 


1.1918 


0.9805 


0.9932 


1.1215 


0.9672 


0.9883 


1.0850 


0.9559 


0.9841 


1.0474 


0.9388 


0.9777 


1.0089 


0.9116 


0.9676 


0.9696 


0.8647 


0.9503 


0.9457 


0.8185 


0.9336 


0.9300 


0.7716 


0.9179 


0.9142 


0.7105 


0.8968 


0.9066 


0.6580 


0.8829 


1.1695 


0.9901 


7.913(-11) 


1.1027 


0.9829 


4.285(-ll) 


1.0680 


0.9768 


6.105(-11) 


1.0324 


0.9676 


2.414(-10) 


0.9961 


0.9529 


4.439(-10) 


0.9592 


0.9280 


3.583(-9) 


0.9222 


0.8810 


3.954(-8) 


0.9004 


0.8291 


5.562(-8) 


0.8865 


0.7719 


2.770(-8) 


0.8736 


0.6717 


1.251(-7) 


1.1631 


0.9872 


0.9923 


1.0966 


0.9782 


0.9867 


1.0621 


0.9705 


0.9819 


1.0268 


0.9589 


0.9746 


0.9907 


0.9404 


0.9630 


0.9540 


0.9090 


0.9433 


0.9172 


0.8489 


0.9064 


0.8956 


0.7784 


0.8664 


0.8885 


0.7449 


0.8477 


0.8818 


0.6967 


0.8242 


1.1440 


0.9836 


0.9942 


1.0786 


0.9722 


0.9898 


1.0447 


0.9625 


0.9861 


1.0100 


0.9480 


0.9804 


0.9745 


0.9248 


0.9713 


0.9385 


0.8852 


0.9559 



4.473 
5.243 
8.488 
1.563 
1.922 
9.291 
7.109 
5.904 
4.712 
2.536 
4.379 
2.422 
7.125 
9.155 
1.506 
1.214 
1.383 
1.467 
1.551 
1.740 
2.454 
3.214 
4.720 
9.599 
1.146 
1.208 
9.818 
8.678 
7.775 
6.481 
1.515 
1.362 
5.077 
1.473 
2.477 
2.985 
3.209 
3.319 
3.400 
3.509 
3.969 
5.397 
9.015 
1.485 
1.816 
2.633 
2.858 
2.986 
3.102 
3.288 
3.948 
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Table 4 — Continued 



EOS name 



Mo 



^"adm 



JW-NS2 
™ADM 



d/Mo 



MqU 



Eb/Mo J/M2 



Xi 



(^X or X2 



5M 









9.280 


3.078 


-2 


-1.078 


-2; 


0.9168 


0.8462 


0.9410 


4.591 


-5) 








8.778 


3.321 


-2 


-1.125 


-2; 


0.9024 


0.8086 


0.9272 


6.032 


-5) 








8.026 


3.750 


-2 


-1.204 


-2; 


0.8813 


0.7195 


0.8968 


1.462 


-4) 








7.650 


4.002 


-2 


-1.245 


-2) 


0.8712 


0.6378 


0.8740 


1.916 


-4) 


fitAPR 


3.OM0 I.5OM0 vs. 


I.5OM0 


15.80 


1.464 


-2 


-7.059 


-3; 


1.1228 


0.9917 


6.458(-12) 


5.149 


-5) 








13.54 


1.820 


-2 


-8.078 


-3; 


1.0607 


0.9855 


1.737(-10) 


5.264 


-5) 








12.42 


2.056 


-2 


-8.702 


-3; 


1.0285 


0.9802 


7.630(-10) 


5.297 


-5) 








11.29 


2.349 


-2 


-9.425 


-3; 


0.9957 


0.9722 


8.214{-9) 


5.276 


-5) 








10.16 


2.718 


-2 


-1.027 


-2] 


0.9624 


0.9595 


6.807(-8) 


5.215 


-5) 








9.029 


3.195 


-2 


-1.127 


-2] 


0.9286 


0.9381 


2.627(-7) 


5.341 


-5) 








7.901 


3.827 


-2 


-1.248 


-2] 


0.8946 


0.8978 


4.484{-8) 


1.196 


-4) 








7.223 


4.318 


-2 


-1.330 


-2] 


0.8751 


0.8538 


2.729{-7) 


1.470 


-4) 








6.546 


4.923 


-2 


-1.420 


-2,] 


0.8569 


0.7731 


2.983(-6) 


2.340 


-4) 








6.208 


5.281 


-2 


-1.466 


-2.) 


0.8488 


0.6902 


7.763(-5) 


3.332 


-4) 


fitAPR 


3.OM0 1.4OM0 vs. 


I.6OM0 


15.80 


1.463 


-2 


-7.070 


-3; 


1.1177 


0.9893 


0.9937 


1.448 


-5) 








13.54 


1.820 


-2 


-8.084 


-3; 


1.0558 


0.9815 


0.9888 


1.785 


-5) 








12.42 


2.056 


-2 


-8.705 


-3; 


1.0238 


0.9749 


0.9846 


1.976 


-5) 








11.29 


2.348 


-2 


-9.426 


-3; 


0.9912 


0.9648 


0.9783 


2.136 


-5) 








10.16 


2.717 


-2 


-1.027 


-2) 


0.9580 


0.9489 


0.9682 


2.311 


-5) 








9.029 


3.194 


-2 


-1.126 


-2,] 


0.9244 


0.9219 


0.9512 


2.788 


-5) 








7.901 


3.829 


-2 


-1.244 


-2,] 


0.8909 


0.8712 


0.9195 


4.356 


-5) 








7.223 


4.320 


-2 


-1.325 


-2] 


0.8715 


0.8146 


0.8856 


7.878 


-5) 








6.772 


4.705 


-2 


-1.386 


-2] 


0.8590 


0.7531 


0.8510 


1.881 


-4) 








6.433 


5.037 


-2 


-1.428 


-2.] 


0.8505 


0.6779 


0.8126 


2.644 


-4) 


fitAPR 


3.OM0 I.3OM0 vs. 


I.7OM0 


15.80 


1.463 


-2 


-6.983 


-3; 


1.1028 


0.9863 


0.9953 


7.304 


-6) 








13.54 


1.820 


-2 


-7.984 


-3; 


1.0417 


0.9766 


0.9915 


1.123 


-5) 








12.42 


2.056 


-2 


-8.597 


-3; 


1.0102 


0.9684 


0.9882 


1.366 


-5) 








11.29 


2.348 


-2 


-9.306 


-3; 


0.9780 


0.9559 


0.9833 


1.594 


-5) 








10.16 


2.717 


-2 


-1.014 


-2) 


0.9453 


0.9361 


0.9754 


1.900 


-5) 








9.029 


3.193 


-2 


-1.112 


-2] 


0.9122 


0.9024 


0.9620 


2.670 


-5) 








8.352 


3.551 


-2 


-1.179 


-2,] 


0.8924 


0.8695 


0.9491 


3.408 


-5) 








7.901 


3.829 


-2 


-1.228 


-2] 


0.8793 


0.8383 


0.9372 


4.754 


-5) 








7.449 


4.144 


-2 


-1.280 


-2] 


0.8665 


0.7942 


0.9211 


7.168 


-5) 








6.772 


4.704 


-2 


-1.367 


-2,] 


0.8481 


0.6793 


0.8844 


2.163 


-4) 


fitFPS 


2.4M0 I.2OM0 vs. 


I.2OM0 


19.75 


1.065 


-2 


-5.806 


~) 


1.2259 


0.9904 


2.509{-ll) 


2.633 


-6) 








16.93 


1.327 


-2 


-6.668 


-3' 


1.1536 


0.9836 


1.079{-11) 


2.751 


-6) 








15.52 


1.502 


-2 


-7.201 


-3; 


1.1159 


0.9778 


1.378{-10) 


3.030 


-6) 








14.11 


1.719 


-2 


-7.824 


-3; 


1.0772 


0.9690 


9.476(-ll) 


3.871 


-6) 








12.70 


1.994 


-2 


-8.561 


-3; 


1.0374 


0.9552 


5.804(-ll) 


5.159 


-6) 








11.29 


2.350 


-2 


-9.443 


-3' 


0.9968 


0.9319 


2.371{-10) 


5.405 


-6) 








9.876 


2.828 


-2 


-1.051 


-2) 


0.9555 


0.8884 


4.401{-9) 


9.062 


-7) 








9.029 


3.199 


-2 


-1.126 


-2; 


0.9308 


0.8414 


1.524(-8) 


1.770 


-5) 








8.183 


3.658 


-2 


-1.212 


-2) 


0.9070 


0.7567 


6.075{-9) 


1.125 


-4) 








7.618 


4.033 


-2 


-1.272 


-2) 


0.8921 


0.6430 


2.239(-7) 


1.884 


-4) 


fitFPS 


2.4M0 I.IOM0 vs. 


I.3OM0 


19.75 


1.064 


-2 


-5.753 


-3; 


1.2170 


0.9871 


0.9929 


2.991 


-5) 








16.93 


1.327 


-2 


-6.610 


-3; 


1.1451 


0.9781 


0.9878 


3.316 


-5) 








15.52 


1.502 


-2 


-7.140 


-3; 


1.1078 


0.9706 


0.9834 


3.522 


-5) 








14.11 


1.718 


-2 


-7.759 


-3; 


1.0693 


0.9592 


0.9768 


3.735 


-5) 








12.70 


1.993 


-2 


-8.490 


-3; 


1.0299 


0.9411 


0.9664 


4.007 


-5) 








11.29 


2.349 


-2 


-9.368 


-3; 


0.9896 


0.9105 


0.9488 


4.578 


-5) 








9.876 


2.827 


-2 


-1.043 


-2] 


0.9486 


0.8530 


0.9162 


5.978 


-5) 
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Table 4 — Continued 



EOS name Mq 


MNSi^ vs. 


A/fNS2 


d/Mo 


Mofl 


Eb/Mo 


J/M^ 


Xi 


<5x or X2 


SM 








9.029 


3.197{-2 


-1.118(-2) 


0.9242 


0.7892 


0.8815 


8.941(-5) 








8.465 


3.491{-2 


-1.174{-2) 


0.9081 


0.7177 


0.8456 


1.581(-4) 








8.183 


3.656(-2 


-1.203(-2) 


0.9005 


0.6609 


0.8210 


1.885(-4) 


fitFPS 2.4Mq 


I.OOM0 vs. 


1.4OM0 


19.75 


1.065(-2 


-5.673(-3) 


1.1918 


0.9829 


0.9949 


2.641(-5) 








16.93 


1.327(-2 


-6.511(-3) 


1.1215 


0.9712 


0.9911 


2.521(-5) 








15.52 


1.502(-2 


-7.029(-3) 


1.0849 


0.9613 


0.9879 


2.450(-5) 








14.11 


1.719(-2 


-7.634(-3) 


1.0473 


0.9465 


0.9829 


2.392(-5) 








12.70 


1.993(-2 


-8.349(-3) 


1.0087 


0.9229 


0.9752 


2.311(-5) 








11.29 


2.349(-2 


-9.206(-3) 


0.9693 


0.8828 


0.9621 


1.926(-5) 








9.876 


2.827(-2 


-1.024(-2) 


0.9294 


0.8055 


0.9381 


4.195(-6) 








9.311 


3.065(-2 


-1.072(-2) 


0.9136 


0.7496 


0.9227 


1.699(-5) 








9.029 


3.196(-2 


-1.099(-2) 


0.9056 


0.7159 


0.9131 


6.020(-5) 








8.747 


3.338(-2 


-1.127(-2) 


0.8978 


0.6654 


0.9015 


8.428(-5) 


fitFPS 2.7 Mq 


1.35M0 vs. 


1.35M0 


17.56 


1.260(-2 


-6.506(-3) 


1.1692 


0.9923 


2.137(-11) 


2.487(-5) 








15.05 


1.568(-2 


-7.450(-3) 


1.1023 


0.9866 


1.899(-11) 


2.116(-5) 








12.54 


2.027(-2 


-8.708(-3) 


1.0320 


0.9745 


1.132(-10) 


1.608(-5) 








11.29 


2.349(-2 


-9.505(-3) 


0.9957 


0.9631 


4.982(-10) 


1.330(-5) 








10.03 


2.765(-2 


-1.045(-2) 


0.9586 


0.9438 


1.027(-8) 


8.534(-6) 








8.778 


3.320(-2 


-1.159(-2) 


0.9212 


0.9083 


4.705(-8) 


3.242(-6) 








8.026 


3.750(-2 


-1.239(-2) 


0.8990 


0.8706 


2.973(-7) 


2.469(-5) 








7.524 


4.089(-2 


-1.298(-2) 


0.8844 


0.8318 


5.262(-8) 


1.063(-4) 








7.023 


4.485(-2 


-1.360(-2) 


0.8707 


0.7712 


3.488(-7) 


1.794(-4) 








6.521 


4.951(-2 


-1.426(-2) 


0.8581 


0.6475 


1.886(-5) 


3.088(-4) 


fitFPS 2.7M0 


1.25Mq vs. 


1.45M0 


17.56 


1.260(-2 


-6.373(-3) 


1.1631 


0.9896 


0.9944 


6.101(-5) 








15.05 


1.569(-2 


-7.312(-3) 


1.0966 


0.9822 


0.9902 


6.204(-5) 








13.79 


1.774(-2 


-7.889(-3) 


1.0620 


0.9759 


0.9865 


6.252(-5) 








12.54 


2.028(-2 


-8.561(-3) 


1.0267 


0.9664 


0.9811 


6.250(-5) 








11.29 


2.349(-2 


-9.353(-3) 


0.9905 


0.9514 


0.9724 


6.168(-5) 








10.03 


2.765(-2 


-1.029(-2) 


0.9537 


0.9260 


0.9579 


6.081(-5) 








8.778 


3.320(-2 


-1.143(-2) 


0.9165 


0.8789 


0.9313 


6.286(-5) 








8.026 


3.750(-2 


-1.221(-2) 


0.8945 


0.8280 


0.9035 


7.627(-5) 








7.274 


4.280(-2 


-1.311(-2) 


0.8732 


0.7352 


0.8571 


1.760 (-4) 








6.947 


4.551(-2 


-1.352(-2) 


0.8646 


0.6673 


0.8256 


2.217(-4) 


fitFPS 2.7M0 


1.15M0 vs. 


1.55M0 


17.56 


1.260(-2 


-6.336(-3) 


1.1436 


0.9862 


0.9962 


3.117(-6) 








15.05 


1.568(-2 


-7.259(-3) 


1.0782 


0.9766 


0.9931 


7.208(-6) 








13.79 


1.773(-2 


-7.827(-3) 


1.0443 


0.9684 


0.9905 


1.001(-5) 








12.54 


2.027(-2 


-8.488(-3) 


1.0096 


0.9561 


0.9865 


1.318(-5) 








11.29 


2.348(-2 


-9.267(-3) 


0.9740 


0.9367 


0.9802 


1.713(-5) 








10.03 


2.764(-2 


-1.019(-2) 


0.9379 


0.9038 


0.9696 


2.456(-5) 








8.778 


3.319(-2 


-1.130(-2) 


0.9015 


0.8420 


0.9501 


4.166(-5) 








8.277 


3.596(-2 


-1.181(-2) 


0.8871 


0.8006 


0.9377 


6.227(-5) 








7.775 


3.911(-2 


-1.237(-2) 


0.8728 


0.7390 


0.9212 


1.469(-4) 








7.399 


4.181(-2 


-1.281(-2) 


0.8626 


0.6677 


0.9039 


1.963(-4) 


fitFPS 3.OM0 


1.50Mq vs. 


I.5OM0 


15.80 


1.463(-2 


-7.031(-3) 


1.1224 


0.9942 


6.186(-9) 


9.749(-5) 








13.54 


1.819(-2 


-8.051(-3) 


1.0603 


0.9897 


4.194(-8) 


1.004(-4) 








12.42 


2.056(-2 


-8.677(-3) 


1.0281 


0.9858 


1.739(-7) 


1.025(-4) 








11.29 


2.348(-2 


-9.401(-3) 


0.9953 


0.9800 


4.221(-7) 


1.045(-4) 








10.16 


2.717(-2 


-1.025(-2) 


0.9619 


0.9709 


6.488(-7) 


1.052(-4) 








9.029 


3.193(-2 


-1.125(-2) 


0.9280 


0.9555 


1.080(-5) 


1.049(-4) 








7.901 


3.824(-2 


-1.248(-2) 


0.8936 


0.9276 


5.082(-7) 


1.852(-4) 








7.223 


4.313(-2 


-1.328(-2) 


0.8736 


0.8985 


2.154(-6) 


2.004(-4) 
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Table 4 — Continued 



EOS name 



Mo 



^"adm 



JW-NS2 
™ADM 



d/Mo 



MqU 



E^/Mo JIMl 



Xi 



<5x or X2 



5M 









6.772 


4.700 


-2 


-1.390 


-2) 


0.8607 


0.8693 


2.059{-5) 


2.146 


-4) 








6.546 


4.917 


-2 


-1.421 


-2) 


0.8544 


0.8499 


3.015(-5) 


2.283 


-4) 


fitFPS 


3.OM0 1.4OM0 vs. 


I.6OM0 


15.80 


1.463 


-2 


-7.122 


-3) 


1.1174 


0.9919 


0.9961 


2.582 


-5) 








13.54 


1.819 


-2 


-8.137 


-3) 


1.0555 


0.9858 


0.9929 


2.148 


-5) 








11.29 


2.348 


-2 


-9.481 


-3) 


0.9908 


0.9730 


0.9859 


1.465 


-5) 








10.16 


2.716 


-2 


-1.033 


-2) 


0.9575 


0.9609 


0.9792 


1.120 


-5) 








9.029 


3.193 


-2 


-1.132 


-2) 


0.9238 


0.9405 


0.9680 


6.772 


-6) 








7.901 


3.827 


-2 


-1.251 


-2) 


0.8900 


0.9031 


0.9475 


3.807 


-6) 








7.223 


4.316 


-2 


-1.333 


-2) 


0.8701 


0.8637 


0.9264 


2.349 


-5) 








6.772 


4.700 


-2 


-1.396 


-2) 


0.8569 


0.8233 


0.9059 


1.334 


-4) 








6.320 


5.149 


-2 


-1.458 


-2) 


0.8447 


0.7604 


0.8758 


1.918 


-4) 








5.982 


5.534 


-2 


-1.508 


-2) 


0.8362 


0.6727 


0.8428 


2.794 


-4) 


fitFPS 


3.OM0 I.SOMq vs. 


I.7OM0 


15.80 


1.463 


-2 


-6.925 


-3) 


1.1025 


0.9891 


0.9977 


7.317 


-5) 








13.54 


1.819 


-2 


-7.927 


-3) 


1.0415 


0.9813 


0.9955 


7.683 


-5) 








12.42 


2.055 


-2 


-8.540 


-3) 


1.0099 


0.9747 


0.9937 


7.910 


-5) 








11.29 


2.347 


-2 


-9.251 


-3) 


0.9777 


0.9647 


0.9908 


8.194 


-5) 








10.16 


2.716 


-2 


-1.008 


-2) 


0.9449 


0.9489 


0.9863 


8.385 


-5) 








9.029 


3.192 


-2 


-1.106 


-2) 


0.9117 


0.9223 


0.9786 


8.802 


-5) 








7.901 


3.827 


-2 


-1.221 


-2) 


0.8785 


0.8730 


0.9646 


9.496 


-5) 








7.223 


4.316 


-2 


-1.301 


-2) 


0.8590 


0.8199 


0.9502 


1.142 


-4) 








6.772 


4.699 


-2 


-1.360 


-2) 


0.8463 


0.7631 


0.9368 


2.102 


-4) 








6.366 


5.100 


-2 


-1.412 


-2) 


0.8358 


0.6831 


0.9194 


2.539 


-4) 


fitSLy4 


2.4M0 I.2OM0 vs. 


I.2OM0 


19.75 


1.065 


T 


-5.776 


-3) 


1.2261 


0.9867 


3.716{-11) 


2.664 


-5) 








16.93 


1.328 


-2 


-6.638 


-3) 


1.1537 


0.9774 


5.637(-ll) 


2.559 


-5) 








15.52 


1.502 


-2 


-7.170 


-3) 


1.1161 


0.9695 


1.173(-10) 


2.454 


-5) 








14.11 


1.719 


-2 


-7.792 


-3) 


1.0774 


0.9576 


1.869{-10) 


2.316 


-5) 








12.70 


1.994 


-2 


-8.528 


-3) 


1.0378 


0.9385 


2.829(-10) 


2.208 


-5) 








11.29 


2.351 


-2 


-9.408 


-3) 


0.9973 


0.9058 


6.934(-10) 


2.511 


-5) 








9.876 


2.830 


-2 


-1.047 


-2) 


0.9565 


0.8423 


2.045(-9) 


3.875 


-5) 








9.029 


3.201 


-2 


-1.122 


-2) 


0.9326 


0.7713 


5.848(-ll) 


1.034 


-4) 








8.747 


3.343 


-2 


-1.148 


-2) 


0.9249 


0.7342 


3.012(-9) 


1.307 


-4) 








8.380 


3.547 


-2 


-1.184 


-2) 


0.9152 


0.6652 


6.284(-8) 


1.655 


-4) 


fitSLy4 


2.4M0 I.IOMq vs. 


I.3OM0 


19.75 


1.065 


-2 


-5.771 


-3) 


1.2172 


0.9826 


0.9899 


5.001 


-6) 








16.93 


1.327 


-2 


-6.627 


-3) 


1.1454 


0.9707 


0.9827 


7.576 


-6) 








15.52 


1.502 


-2 


-7.156 


-3) 


1.1081 


0.9605 


0.9766 


8.981 


-6) 








14.11 


1.719 


-2 


-7.773 


-3) 


1.0697 


0.9451 


0.9674 


1.067 


-5) 








12.70 


1.993 


-2 


-8.504 


-3) 


1.0304 


0.9206 


0.9527 


1.381 


-5) 








11.29 


2.350 


-2 


-9.378 


-3) 


0.9902 


0.8781 


0.9275 


2.354 


-5) 








10.44 


2.619 


-2 


-9.986 


-3) 


0.9659 


0.8357 


0.9029 


3.287 


-5) 








9.876 


2.829 


-2 


-1.043 


-2) 


0.9498 


0.7941 


0.8795 


5.047 


-5) 








9.311 


3.067 


-2 


-1.093 


-2) 


0.9338 


0.7336 


0.8469 


1.023 


-4) 








8.888 


3.269 


-2 


-1.131 


-2) 


0.9221 


0.6610 


0.8125 


1.399 


-4) 


fitSLy4 


2.4M0 I.OOMq vs. 


1.4OM0 


19.75 


1.065 


-2 


-5.641 


-3) 


1.1919 


0.9774 


0.9924 


6.608 


-6) 








16.93 


1.327 


-2 


-6.478 


-3) 


1.1216 


0.9620 


0.9869 


7.814 


-6) 








15.52 


1.502 


-2 


-6.995 


-3) 


1.0851 


0.9489 


0.9823 


8.218 


-6) 








14.11 


1.719 


-2 


-7.600 


-3) 


1.0475 


0.9291 


0.9752 


8.928 


-6) 








12.70 


1.993 


-2 


-8.314 


-3) 


1.0090 


0.8973 


0.9639 


1.073 


-5) 








11.29 


2.350 


-2 


-9.170 


-3) 


0.9698 


0.8414 


0.9447 


1.989 


-5) 








10.44 


2.619 


-2 


-9.761 


-3) 


0.9462 


0.7832 


0.9260 


2.781 


-5) 








9.876 


2.827 


-2 


-1.020 


-2) 


0.9304 


0.7278 


0.9085 


6.518 


-5) 








9.594 


2.943 


-2 


-1.043 


-2) 


0.9226 


0.6888 


0.8974 


8.014 


-5) 
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Table 4 — Continued 



EOS 



Mo MNSi vs. MNS2^ 



d/Mo 



MqCI 



E^/Mo JjMl XI <5xorx2 



5M 



fitSLy4 



2.7M0 1.35Mq vs. 1.35M0 



fitSLy4 



2.7M0 1.25M0 vs. 1.45M0 



fitSLy4 



2.7M0 1.15M0 vs. 1.55M0 



fitSLy4 



3.OM0 I.5OM0 vs. I.5OM0 



fitSLy4 



3.OM0 I.4OM0 vs. I.6OM0 



9.311 


3.067 


-2 


-1.067 


-2) 


0.9150 


0.6328 


0.8842 


9.719 


-5) 


17.56 


1.260 


-2 


-6.483 


-3) 


1.1695 


0.9888 


1.364(-11) 


1.037 


-5) 


15.05 


1.569 


-2 


-7.426 


-3) 


1.1026 


0.9808 


2.702{-ll) 


7.387 


-6) 


13.79 


1.774 


-2 


-8.007 


-3) 


1.0679 


0.9740 


2.078(-10) 


5.821 


-6) 


12.54 


2.028 


-2 


-8.681 


-3) 


1.0324 


0.9637 


1.458(-10) 


4.220 


-6) 


11.29 


2.349 


-2 


-9.476 


-3) 


0.9962 


0.9473 


5.185(-10) 


1.720 


-6) 


10.03 


2.766 


-2 


-1.042 


-2) 


0.9593 


0.9192 


1.720(-9) 


6.042 


-6) 


8.778 


3.322 


-2 


-1.155 


-2) 


0.9223 


0.8659 


7.620(-9) 


2.592 


-5) 


8.026 


3.753 


-2 


-1.234 


-2) 


0.9008 


0.8046 


1.746(-8) 


7.589 


-5) 


7.524 


4.094 


-2 


-1.292 


-2) 


0.8870 


0.7368 


1.266{-8) 


1.815 


-4) 


7.148 


4.388 


-2 


-1.337 


-2) 


0.8774 


0.6467 


1.484{-7) 


2.460 


-4) 


17.56 


1.260 


-2 


-6.402 


-3) 


1.1632 


0.9854 


0.9915 


3.087 


-5) 


15.05 


1.569 


-2 


-7.340 


-3) 


1.0967 


0.9752 


0.9852 


3.270 


-5) 


13.79 


1.774 


-2 


-7.917 


-3) 


1.0622 


0.9665 


0.9799 


3.339 


-5) 


12.54 


2.028 


-2 


-8.588 


-3) 


1.0269 


0.9534 


0.9719 


3.376 


-5) 


11.29 


2.349 


-2 


-9.378 


-3) 


0.9908 


0.9324 


0.9591 


3.450 


-5) 


10.03 


2.765 


-2 


-1.032 


-2) 


0.9542 


0.8965 


0.9373 


3.971 


-5) 


8.778 


3.322 


-2 


-1.144 


-2) 


0.9175 


0.8272 


0.8963 


5.522 


-5) 


8.277 


3.599 


-2 


-1.195 


-2) 


0.9031 


0.7765 


0.8690 


7.925 


-5) 


7.775 


3.916 


-2 


-1.254 


-2) 


0.8892 


0.7009 


0.8297 


1.632 


-4) 


7.575 


4.058 


-2 


-1.277 


-2) 


0.8838 


0.6580 


0.8083 


1.913 


-4) 


17.56 


1.260 


-2 


-6.304 


-3) 


1.1440 


0.9812 


0.9936 


2.242 


-5) 


15.05 


1.568 


-2 


-7.226 


-3) 


1.0786 


0.9682 


0.9889 


2.488 


-5) 


13.79 


1.774 


-2 


-7.794 


-3) 


1.0447 


0.9572 


0.9848 


2.621 


-5) 


12.54 


2.028 


-2 


-8.453 


-3) 


1.0100 


0.9405 


0.9786 


2.757 


-5) 


11.29 


2.349 


-2 


-9.229 


-3) 


0.9746 


0.9139 


0.9688 


3.030 


-5) 


10.03 


2.765 


-2 


-1.015 


-2) 


0.9386 


0.8679 


0.9521 


3.994 


-5) 


9.280 


3.078 


-2 


-1.079 


-2) 


0.9170 


0.8220 


0.9359 


5.050 


-5) 


8.778 


3.321 


-2 


-1.126 


-2) 


0.9028 


0.7765 


0.9208 


7.051 


-5) 


8.277 


3.597 


-2 


-1.177 


-2) 


0.8886 


0.7096 


0.9006 


1.395 


-4) 


8.026 


3.750 


-2 


-1.204 


-2) 


0.8818 


0.6587 


0.8873 


1.664 


-4) 


15.80 


1.464 


-2 


-7.067 


-3) 


1.1228 


0.9908 


4.851(-13) 


4.266 


-5) 


13.54 


1.820 


-2 


-8.086 


-3) 


1.0607 


0.9840 


8.031(-13) 


4.478 


-5) 


12.42 


2.056 


-2 


-8.710 


-3) 


1.0285 


0.9783 


3.279(-10) 


4.571 


-5) 


11.29 


2.349 


-2 


-9.433 


-3) 


0.9957 


0.9695 


1.254(-9) 


4.599 


-5) 


10.16 


2.718 


-2 


-1.028 


-2) 


0.9624 


0.9557 


2.138(-10) 


4.600 


-5) 


9.029 


3.195 


-2 


-1.128 


-2) 


0.9286 


0.9321 


7.884(-8) 


4.876 


-5) 


7.901 


3.830 


-2 


-1.246 


-2) 


0.8950 


0.8878 


3.146(-8) 


6.084 


-5) 


7.223 


4.321 


-2 


-1.328 


-2) 


0.8755 


0.8391 


1.941(-6) 


9.040 


-5) 


6.546 


4.923 


-2 


-1.418 


-2) 


0.8573 


0.7476 


1.086(-5) 


2.506 


-4) 


6.253 


5.232 


-2 


-1.456 


-2) 


0.8503 


0.6605 


3.614(-5) 


3.368 


-4) 


15.80 


1.463 


-2 


-7.072 


-3) 


1.1177 


0.9880 


0.9931 


1.335 


-5) 


13.54 


1.820 


-2 


-8.086 


-3) 


1.0558 


0.9793 


0.9879 


1.704 


-5) 


12.42 


2.056 


-2 


-8.707 


-3) 


1.0238 


0.9720 


0.9834 


1.912 


-5) 


11.29 


2.348 


-2 


-9.426 


-3) 


0.9912 


0.9609 


0.9766 


2.093 


-5) 


10.16 


2.717 


-2 


-1.027 


-2) 


0.9580 


0.9432 


0.9658 


2.321 


-5) 


9.029 


3.194 


-2 


-1.126 


-2) 


0.9244 


0.9131 


0.9475 


3.012 


-5) 


7.901 


3.829 


-2 


-1.243 


-2) 


0.8910 


0.8559 


0.9135 


4.873 


-5) 


7.449 


4.145 


-2 


-1.296 


-2) 


0.8780 


0.8171 


0.8912 


7.221 


-5) 


6.998 


4.504 


-2 


-1.355 


-2) 


0.8653 


0.7591 


0.8601 


1.740 


-4) 


6.591 


4.878 


-2 


-1.408 


-2) 


0.8547 


0.6724 


0.8185 


2.531 


-4) 
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Table 4 — Continued 



EOS name 


Mo 




A/fNS2 


(i/Mo 


Moil 


£b/Mo 


J/M^ 


Xi 


&X or X2 


<5M 


fitSLy4 


3.OM0 


I.SOMq vs. 


I.7OM0 


15.80 


1.463{-2) 


-6.977(-3) 


1.1028 


0.9845 


0.9950 


1.339(-5) 










13.54 


1.820(-2) 


-7.977(-3) 


1.0418 


0.9736 


0.9910 


1.735(-5) 










12.42 


2.056(-2) 


-8.590(-3) 


1.0102 


0.9643 


0.9876 


1.963(-5) 










11.29 


2.348(-2) 


-9.299(-3) 


0.9780 


0.9503 


0.9825 


2.185(-5) 










10.16 


2.717{-2) 


-1.013(-2) 


0.9453 


0.9280 


0.9742 


2.526(-5) 










9.029 


3.193(-2) 


-l.lll(-2) 


0.9123 


0.8897 


0.9602 


3.407(-5) 










8.352 


3.551{-2) 


-1.178(-2) 


0.8925 


0.8521 


0.9468 


4.218(-5) 










7.901 


3.829{-2) 


-1.227(-2) 


0.8795 


0.8158 


0.9343 


5.856(-5) 










7.449 


4.142{-2) 


-1.281(-2) 


0.8665 


0.7625 


0.9179 


1.423(-4) 










6.998 


4.503{-2) 


-1.335(-2) 


0.8544 


0.6828 


0.8945 


1.960(-4) 
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Table 5 
quasi-equilibrium sequence data for the piecewise polytropic eoss calculated by the old 

CODE 



EOS name 



d/Mo 



Mon 



Eb/Mo J/M^ 



XI 



Sx 



5M 



Mo = 2.7Mq (1.35M0 vs. 1.35Mq) 



PwPoly30-1395 20.06 


1.042(-2) 


-5.716(-3) 


1.2349 


0.9777 


7.312 


-11 


2.312 


-5) 


17.56 


1.261(-2) 


-6.445(-3) 


1.1712 


0.9647 


6.789 


-13 


2.364 


-5) 


16.30 


1.402(-2) 


-6.883(-3) 


1.1382 


0.9543 


4.033 


-11 


2.397 


-5) 


15.05 


1.571(-2) 


-7.382(-3) 


1.1046 


0.9393 


1.640 


-12 


2.436 


-5) 


13.79 


1.777(-2) 


-7.954(-3) 


1.0703 


0.9168 


7.662 


-12 


2.480 


-5) 


12.54 


2.032(-2) 


-8.615(-3) 


1.0355 


0.8807 


2.144 


-12 


2.527 


-5) 


11.79 


2.218(-2) 


-9.057(-3) 


1.0146 


0.8471 


2.353 


-11 


2.553 


-5) 


11.29 


2.358(-2) 


-9.372(-3) 


1.0008 


0.8161 


2.248 


-10 


2.565 


-5) 


10.53 


2.600(-2) 


-9.860(-3) 


0.9808 


0.7461 


7.776 


-11 


2.815 


-5) 


9.782 


2.891(-2) 


-1.036(-2) 


0.9625 


0.6083 


8.829 


-13 


1.793 


-5) 


PwPoly30-1355 17.56 


1.261(-2) 


-6.345(-3) 


1.1713 


0.9862 


2.181 


-11 


7.871 


-5) 


15.05 


1.570(-2) 


-7.286(-3) 


1.1040 


0.9764 


8.569 


-12 


7.501 


-5) 


13.79 


1.776 (-2) 


-7.866(-3) 


1.0692 


0.9680 


1.342 


-11 


7.214 


-5) 


12.54 


2.030(-2) 


-8.540(-3) 


1.0337 


0.9552 


3.733 


-11 


6.837 


-5) 


11.29 


2.352(-2) 


-9.331(-3) 


0.9974 


0.9346 


5.479 


-12 


6.322 


-5) 


10.03 


2.769(-2) 


-1.027(-2) 


0.9607 


0.8986 


1.116 


-10 


5.505 


-5) 


9.280 


3.084(-2) 


-1.091(-2) 


0.9388 


0.8623 


5.875 


-11 


4.818 


-5) 


8.778 


3.329(-2) 


-1.136(-2) 


0.9244 


0.8266 


2.272 


-10 


4.204 


-5) 


8.026 


3.768(-2) 


-1.207(-2) 


0.9041 


0.7351 


6.037 


-11 


2.576 


-5) 


7.524 


4.122(-2) 


-1.254(-2) 


0.8923 


0.6058 


2.536 


-10 


2.027 


-5) 


PwPoly30-1345 17.56 


1.261(-2) 


-6.376(-3) 


1.1709 


0.9894 


4.763 


-11 


4.829 


-5) 


15.05 


1.570(-2) 


-7.320(-3) 


1.1037 


0.9818 


2.422 


-11 


5.201 


-5) 


13.79 


1.775 (-2) 


-7.901(-3) 


1.0689 


0.9753 


3.826 


-11 


5.480 


-5) 


12.54 


2.029(-2) 


-8.577(-3) 


1.0332 


0.9654 


3.836 


-11 


5.855 


-5) 


11.29 


2.351(-2) 


-9.372(-3) 


0.9968 


0.9496 


6.109 


-11 


6.303 


-5) 


10.03 


2.767(-2) 


-1.031(-2) 


0.9599 


0.9225 


3.944 


-11 


6.359 


-5) 


8.778 


3.325(-2) 


-1.143(-2) 


0.9229 


0.8705 


2.735 


-11 


5.800 


-5) 


8.026 


3.758(-2) 


-1.219(-2) 


0.9015 


0.8107 


4.171 


;-9) 


4.860 


-5) 


7.524 


4.107(-2) 


-1.270(-2) 


0.8881 


0.7439 


8.933 


-12 


3.411 


-5) 


7.023 


4.517(-2) 


-1.320(-2) 


0.8764 


0.6095 


1.665 


-10 


4.469 


-5) 


PwPoly30-1335 17.56 


1.262(-2) 


-6.407(-3) 


1.1711 


0.9920 


1.568 


-11 


6.942 


-6) 


15.05 


1.571(-2) 


-7.351(-3) 


1.1039 


0.9862 


3.187 


-11 


1.039 


-5) 


13.79 


1.776 (-2) 


-7.932(-3) 


1.0690 


0.9811 


2.014 


-11 


1.309 


-5) 


12.54 


2.030(-2) 


-8.609(-3) 


1.0332 


0.9735 


1.099 


-11 


1.671 


-5) 


11.29 


2.351(-2) 


-9.406(-3) 


0.9967 


0.9615 


6.710 


-11 


2.172 


-5) 


10.03 


2.767(-2) 


-1.035(-2) 


0.9595 


0.9411 


2.062 


-12 


2.915 


-5) 


8.778 


3.323(-2) 


-1.149(-2) 


0.9220 


0.9033 


4.444 


-11 


4.207 


-5) 


8.026 


3.754(-2) 


-1.227(-2) 


0.8999 


0.8624 


2.899 


-12 


4.902 


-5) 


7.023 


4.500(-2) 


-1.338(-2) 


0.8724 


0.7497 


7.165 


-11 


3.747 


-5) 


6.521 


4.979(-2) 


-1.393(-2) 


0.8609 


0.5995 


1.616 


;-9) 


4.463 


-5) 


PwPoly30-1315 12.54 


2.031(-2) 


-8.663(-3) 


1.0335 


0.9854 


7.983 


-12 


7.350 


-5) 


11.29 


2.352(-2) 


-9.461(-3) 


0.9968 


0.9786 


4.702 


-11 


6.898 


-5) 


10.03 


2.767(-2) 


-1.041(-2) 


0.9593 


0.9673 


1.884 


-11 


6.251 


-5) 


8.778 


3.322(-2) 


-1.156(-2) 


0.9214 


0.9468 


1.995 


-11 


5.273 


-5) 


7.524 


4.091(-2) 


-1.295(-2) 


0.8836 


0.9051 


9.948 


-12 


3.645 


-5) 


6.772 


4.710(-2) 


-1.390(-2) 


0.8619 


0.8556 


1.887 


^ '7\ 


2.042 


-5) 


6.521 


4.955(-2) 


-1.421(-2) 


0.8551 


0.8303 


2.438 


-11 


1.992 


-5) 


6.270 


5.220(-2) 


-1.455(-2) 


0.8484 


0.7979 


5.634 


-12 


9.248 


-6) 
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Table 5 — Continued 



EOS name 



d/Mo 



Mofl 



£b/Mo J/M^ 



XI 



Sx 



5M 



6.019 


5.510(-2) 


-1.488(-2) 


0.8421 


0.7535 


2.232 


-11) 


2.958 


-6) 


5.769 


5.830(-2) 


-1.519(-2) 


0.8365 


0.6822 


1.244 


;-9) 


2.976 


-5) 


PwPoly27-1345 17.56 


1.262(-2) 


-6.465(-3) 


1.1711 


0.9894 


1.135 


-12) 


5.300 


-5) 


15.05 


1.571(-2) 


-7.408(-3) 


1.1039 


0.9818 


1.030 


-10) 


5.051 


-5) 


13.79 


1.776 (-2) 


-7.988(-3) 


1.0690 


0.9753 


5.215 


-11) 


4.861 


-5) 


12.54 


2.030(-2) 


-8.664(-3) 


1.0333 


0.9654 


4.492 


-13) 


4.610 


-5) 


11.29 


2.351(-2) 


-9.459(-3) 


0.9968 


0.9497 


6.381 


-12) 


4.256 


-5) 


10.03 


2.767(-2) 


-1.040 (-2) 


0.9598 


0.9229 


1.780 


-11) 


3.729 


-5) 


8.778 


3.325(-2) 


-1.153(-2) 


0.9227 


0.8718 


3.761 


-11) 


2.875 


-5) 


8.026 


3.757(-2) 


-1.229(-2) 


0.9010 


0.8139 


3.856 


;-8) 


2.055 


-5) 


7.524 


4.104(-2) 


-1.282(-2) 


0.8872 


0.7488 


3.069 


-11) 


1.487 


-5) 


7.023 


4.510(-2) 


-1.334(-2) 


0.8748 


0.6220 


6.351 


-10) 


1.348 


-5) 


PwPoly27-1335 17.56 


1.262(-2) 


-6.462(-3) 


1.1714 


0.9927 


1.984 


-11) 


6.815 


-5) 


15.05 


1.571(-2) 


-7.406(-3) 


1.1041 


0.9873 


2.861 


-11) 


6.626 


-5) 


12.54 


2.030(-2) 


-8.663(-3) 


1.0334 


0.9756 


3.534 


-11) 


6.243 


-5) 


11.29 


2.351(-2) 


-9.460(-3) 


0.9968 


0.9646 


3.260 


-11) 


5.937 


-5) 


10.03 


2.767(-2) 


-1.041(-2) 


0.9595 


0.9459 


1.010 


-11) 


5.483 


-5) 


8.778 


3.323(-2) 


-1.155(-2) 


0.9219 


0.9116 


2.458 


-11) 


4.788 


-5) 


8.026 


3.753(-2) 


-1.233(-2) 


0.8995 


0.8751 


1.174 


-11) 


4.147 


-5) 


7.274 


4.289(-2) 


-1.318(-2) 


0.8780 


0.8117 


4.060 


-12) 


3.737 


-5) 


6.772 


4.722(-2) 


-1.377(-2) 


0.8646 


0.7356 


9.635 


-12) 


3.163 


-5) 


6.396 


5.101(-2) 


-1.422(-2) 


0.8556 


0.6171 


4.778 


-10) 


5.789 


-6) 


PwPoly24-1345 17.56 


1.262(-2) 


-6.400(-3) 


1.1712 


0.9897 


2.027 


-11) 


4.727 


-6) 


15.05 


1.571(-2) 


-7.344(-3) 


1.1039 


0.9823 


2.414 


-11) 


7.000 


-6) 


13.79 


1.776 (-2) 


-7.925(-3) 


1.0690 


0.9760 


1.211 


-11) 


8.746 


-6) 


12.54 


2.030(-2) 


-8.601(-3) 


1.0333 


0.9665 


1.529 


-11) 


1.017 


-5) 


11.29 


2.351(-2) 


-9.397(-3) 


0.9968 


0.9514 


5.580 


-12) 


1.116 


-5) 


10.03 


2.767(-2) 


-1.034(-2) 


0.9596 


0.9256 


2.222 


-12) 


1.185 


-5) 


8.778 


3.324(-2) 


-1.147(-2) 


0.9223 


0.8771 


2.218 


-11) 


1.162 


-5) 


8.026 


3.755(-2) 


-1.225(-2) 


0.9003 


0.8232 


1.652 


;-9) 


1.071 


-5) 


7.274 


4.293(-2) 


-1.307(-2) 


0.8794 


0.7206 


3.800 


-11) 


4.368 


-6) 


6.897 


4.615(-2) 


-1.350(-2) 


0.8699 


0.6067 


1.599 


;-9) 


2.153 


-5) 


PwPoly24-1335 17.56 


1.263(-2) 


-6.419(-3) 


1.1719 


0.9941 


4.219 


-12) 


4.160 


-5) 


15.05 


1.572(-2) 


-7.362(-3) 


1.1044 


0.9896 


1.890 


-11) 


3.917 


-5) 


12.54 


2.031(-2) 


-8.621(-3) 


1.0335 


0.9800 


1.687 


-11) 


3.488 


-5) 


11.29 


2.352(-2) 


-9.420(-3) 


0.9968 


0.9709 


8.805 


-12) 


3.134 


-5) 


10.03 


2.767(-2) 


-1.037(-2) 


0.9594 


0.9557 


3.814 


-11) 


2.622 


-5) 


8.778 


3.322(-2) 


-1.152(-2) 


0.9215 


0.9282 


2.864 


-11) 


1.870 


-5) 


8.026 


3. 751 (-2) 


-1.231(-2) 


0.8988 


0.8997 


6.863 


-13) 


1.218 


-5) 


7.023 


4.490(-2) 


-1.350(-2) 


0.8694 


0.8292 


1.460 


-12) 


5.031 


-6) 


6.521 


4.957(-2) 


-1.413(-2) 


0.8555 


0.7620 


1.019 


-11) 


4.111 


-6) 


6.145 


5.365(-2) 


-1.462(-2) 


0.8461 


0.6651 


1.809 


-10) 


2.280 


-5) 
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Table 6 
Orbital angular velocity at the mass-shedding limit 



EOS name 



Mo[Mq] MNS1^[M0] MNS2^[M0] MoUn 



Piccewise Polytropic EOSs 



PwPoly30-1395 



2.40 



2.70 



3.00 



1.20 
1.10 
1.00 
1.35 
1.25 
1.15 
1.50 
1.40 
1.30 



1.20 
1.30 
1.40 
1.35 
1.45 
1.55 
1.50 
1.60 
1.70 



0.0289 
0.0276 
0.0261 
0.0343 
0.0326 
0.0313 
0.0402 
0.0384 
0.0367 



PwPoly30-1355 



2.40 



2.70 



3.00 



1.20 
1.10 
1.00 
1.35 
1.25 
1.15 
1.50 
1.40 
1.30 



1.20 
1.30 
1.40 
1.35 
1.45 
1.55 
1.50 
1.60 
1.70 



0.0404 
0.0384 
0.0362 
0.0466 
0.0448 
0.0438 
0.0552 
0.0526 
0.0504 



PwPoIy30-1345 



2.40 



2.70 



3.00 



1.20 
1.10 
1.00 
1.35 
1.25 
1.15 
1.50 
1.40 
1.30 



1.20 
1.30 
1.40 
1.35 
1.45 
1.55 
1.50 
1.60 
1.70 



0.0441 
0.0415 
0.0396 
0.0534 
0.0508 
0.0468 
0.0610 
0.0588 
0.0551 



PwPoly30-1335 



2.40 



2.70 



3.00 



1.20 
1.10 
1.00 
1.35 
1.25 
1.15 
1.50 
1.40 
1.30 



1.20 
1.30 
1.40 
1.35 
1.45 
1.55 
1.50 
1.60 
1.70 



0.0477 
0.0459 
0.0432 
0.0565 
0.0543 
0.0512 
0.0675 
0.0643 
0.0616 



PwPoly30-1315 



2.40 



2.70 



1.20 
1.10 
1.00 
1.35 
1.25 
1.15 



1.20 
1.30 
1.40 
1.35 
1.45 
1.55 



0.0545 
0.0518 
0.0501 
0.0692 
0.0627 
0.0590 



PwPoIy27-1345 



2.40 



2.70 



1.20 
1.10 
1.00 
1.35 
1.25 
1.15 



1.20 
1.30 
1.40 
1.35 
1.45 
1.55 



0.0434 
0.0412 
0.0385 
0.0516 
0.0500 
0.0466 
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Table 6 — Continued 



EOS name 


Mo[Mq] 


M^Bil[^©l 


M^ELl^e] 


MoHms 




3.00 


1.50 


1.50 


0.0630 






1.40 


1.60 


0.0588 






1.30 


1.70 


0.0557 


PwPoly27-1335 


2.40 


1.20 


1.20 


0.0491 






1.10 


1.30 


0.0460 






1.00 


1.40 


0.0428 




2.70 


1.35 


1.35 


0.0588 






1.25 


1.45 


0.0555 






1.15 


1.55 


0.0520 




3.00 


1.50 


1.50 


— 






1.40 


1.60 


0.0657 






1.30 


1.70 


0.0625 


PwPoly24-1345 


2.40 


1.20 


1.20 


0.0429 






1.10 


1.30 


0.0396 






1.00 


1.40 


0.0364 




2.70 


1.35 


1.35 


0.0520 






1.25 


1.45 


0.0488 






1.15 


1.55 


0.0451 




3.00 


1.50 


1.50 


0.0666 






1.40 


1.60 


0.0605 


PwPoly24-1335 


2.40 


1.20 


1.20 


0.0503 






1.10 


1.30 


0.0457 






1.00 


1.40 


0.0419 




2.70 


1.35 


1.35 


0.0632 






1.25 


1.45 


0.0579 


Tabulated realistic EOSs 


APR 


2.40 


1.20 


1.20 


0.0453 






1.10 


1.30 


0.0423 






1.00 


1.40 


0.0400 




2.70 


1.35 


1.35 


0.0549 






1.25 


1.45 


0.0531 






1.15 


1.55 


0.0498 




3.00 


1.50 


1.50 


0.0638 






1.40 


1.60 


0.0627 






1.30 


1.70 


0.0607 


BBB2 


2.40 


1.20 


1.20 


0.0456 






1.10 


1.30 


0.0426 






1.00 


1.40 


0.0405 




2.70 


1.35 


1.35 


0.0554 






1.25 


1.45 


0.0528 






1.15 


1.55 


0.0493 




3.00 


1.50 


1.50 


0.0657 






1.40 


1.60 


0.0636 






1.30 


1.70 


0.0617 


BPAL12 


2.40 


1.20 


1.20 


0.0470 






1.10 


1.30 


0.0428 




2.70 


1.35 


1.35 


0.0603 


EPS 


2.40 


1.20 


1.20 


0.0480 






1.10 


1.30 


0.0449 
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Table 6 — Continued 



EOS name Mo[Mq] 



^IILI^O] 



A^AgMl*^©] MoUn 



2.70 



3.00 



1.00 
1.35 
1.25 
1.15 
1.50 
1.40 
1.30 



1.40 
1.35 
1.45 
1.55 
1.50 
1.60 
1.70 



0.0420 
0.0584 
0.0566 
0.0519 

0.0652 
0.0632 



GNH3 



2.40 



2.70 



3.00 



1.20 
1.10 
1.00 
1.35 
1.25 
1.15 
1.50 
1.40 
1.30 



1.20 
1.30 
1.40 
1.35 
1.45 
1.55 
1.50 
1.60 
1.70 



0.0315 
0.0294 
0.0283 
0.0390 
0.0365 
0.0339 
0.0462 
0.0446 
0.0413 



SLy4 



2.40 



2.70 



3.00 



1.20 
1.10 
1.00 
1.35 
1.25 
1.15 
1.50 
1.40 
1.30 



1.20 
1.30 
1.40 
1.35 
1.45 
1.55 
1.50 
1.60 
1.70 



0.0437 
0.0406 
0.0375 
0.0510 
0.0497 
0.0466 
0.0612 
0.0588 
0.0565 



EOSs with a fitting formula 



fitAPR 



fitFPS 



fitSLy4 



2.40 



2.70 



3.00 



2.40 



2.70 



3.00 



2.40 



2.70 



1.20 
1.10 
1.00 
1.35 
1.25 
1.15 
1.50 
1.40 
1.30 
1.20 
1.10 
1.00 
1.35 
1.25 
1.15 
1.50 
1.40 
1.30 
1.20 
1.10 
1.00 
1.35 
1.25 



1.20 
1.30 
1.40 
1.35 
1.45 
1.55 
1.50 
1.60 
1.70 
1.20 
1.30 
1.40 
1.35 
1.45 
1.55 
1.50 
1.60 
1.70 
1.20 
1.30 
1.40 
1.35 
1.45 



0.0468 
0.0430 
0.0404 
0.0552 
0.0516 
0.0494 
0.0635 
0.0624 
0.0611 
0.0488 
0.0460 
0.0430 
0.0581 
0.0574 
0.0525 

0.0663 
0.0655 
0.0446 
0.0413 
0.0379 
0.0525 
0.0516 
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Table 6 — Continued 



EOS name Mo[Mq] M^S1^[Mq] M^^I^[Mq] M^n 



3.00 



1.15 


1.55 


0.0461 


1.50 


1.50 


0.0615 


1.40 


1.60 


0.0601 


1.30 


1.70 


0.0593 
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